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Lunar and 
Planetary Meetings 


LTHOUGH the term space science 
was virtually unknown only a few 
years ago, space scientists are today num- 
bered in thousands. Among them are 
many engineers, physicists, and adminis- 
trators in industry and government agen- 
cies who are finding that their work 
requires more knowledge of solar system 
astronomy. At the same time, astronomers 
need more information about missile engi- 
neering. This two-way problem in scien- 
tific communication is of great urgency. 
To help solve it, North American Avia- 
tion, Inc., Rand Corp., and California 
Research Corp. began a series of informal 
meetings last spring, at which about 100 
experts in these fields exchanged ideas. 
The first three meetings were held in 
the Los Angeles area on May 13, July 15, 
and October 29, 1958. A report of each 
of these sessions has been published by 
North American Aviation, under the title 
Proceedings of Lunar and Planetary Ex- 
ploration Colloquium. 

Of the astronomers who are members 
of this colloquium, one of the most active 
participants has been Dinsmore Alter, the 
retired director of Griffith Observatory. 
Many of the illustrations in the Proceed- 
ings are samples of the beautiful large- 
scale lunar photographs Dr. Alter has 
been taking with the 60-inch Mount Wil- 
son reflector. 

The discussions have included such 
topics as H. C. Urey’s reasons for believ- 
ing that much of the moon’s surface is 
lava-covered rather than coated with dust; 
R. S. Richardson’s recent observations of 
banded markings on Venus; and F. Press’ 
analysis of what a sensitive seismograph 
placed on the moon’s surface might tell 
us about the deep interior of our satellite. 

S. M. Greenfield, of the Rand Corp., 
sought suggestions from the group on 
desirable lunar experiments, to be car- 
ried out from the earth, from space 
vehicles, and on the moon itself. Later, 
questionnaires were circulated, listing the 
48 suggested undertakings, and asking for 
their evaluation. 

The projects that were assigned first 
priority (on the basis of scientific value, 
necessity as a preliminary to other work, 
and noncontamination of the moon) form 
the following list: photographic and pho- 
tometric observations in all wave lengths; 
laboratory experiments on properties of 
hypothetical lunar materials, and on the 
formation of lunar features; space-medical 
studies of man in a closed environment; 
measurement of lunar magnetic field; de- 
termination of surface radioactivity and 
chemical composition; search for sub-life 
forms and macromolecules; biological ex- 
periments; and astrometric studies. 
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~ NATIONAL 
Radio Astronomy 
Observatory 


An artist’s concept of the 140-foot dish and massive equatorial mounting of the 

large radio telescope now under construction at the National Radio Astronomy 

Observatory, Greenbank, West Virginia. Completion is scheduled for some time 

in 1960. The starry heavens in a daytime scene symbolize the flexibility of radio 
astronomy for celestial observations. 


ROM as far south as Sydney, Aus- 
Bieraiia almost to the Arctic Circle, at 

College, Alaska, more than 60 radio 
observatories in 20 countries were in oper- 
ation at the end of 1957. Of 
third were in the United States, six in 
Germany, five in Japan, and six in the 
U.S.S.R. There were two observing sta- 
tions in Africa, but none in the entire 
continent of South America. 

Not included in these figures, derived 
from a list of 
piled for the International Astronomical 
Union by J. L. 
tions at which the primary interest is in 
the ionosphere and geophysics rather 
than astronomy, and some places where 
studies of whistlers, and 
meteors are made. 

The best-known radio observatory in 
the Southern Hemisphere is at the Radio- 
physics Laboratory in Sydney, a division 
of the Australian Central Scientific and 
Industrial Research Organization. There 
Dr. Pawsey and his coworkers have 
erected Mills crosses, steerable parabo- 
loids, radio spectrographs, and_ inter- 
ferometers. They investigate problems as 


these, a 


radio observatories com- 


Pawsey, are the installa- 


moon echos, 


varied as galactic discrete 
sources, the background continuum of 
cosmic noise, and the polarization, posi- 


structure, 


tions, and angular sizes of solar bursts. 

Australia is planning to build the 
world’s second largest steerable parabo- 
loid, an antenna 210 feet in diameter, 
only 40 feet smaller than the currently 
operating 250-foot dish at the Jodrell 
Bank Experimental Station, near Man- 
chester, England. In March, Dr. E. G. 
Bowen, chief of the Radiophysics Labo- 
ratory, visited California Institute of 
Technology to discuss design plans for 
the new instrument. He conferred with 
Dr. John G. Bolton, a former Australian 
radio astronomer, who is in charge of 
the twin 90-foot dishes of the Caltech 
radio observatory in the Owens Valley 
(see front cover). Bruce Rule, chief engi- 
neer at Caltech, will accompany Dr. 
Bowen on a trip to England to assist with 
the design problems of the 210-foot instru- 
ment. 

The active observatories in Africa are 
at Lwiro, Belgian Congo, and Achimota, 
Ghana. A solar patrol with a 20-foot 
equatorially mounted paraboloid is main- 





Radio 
Observatories 


of the World 
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tained at the former, while phase-switch- 
ing interferometers and a radiometer are 
employed at the University College of 
Ghana for studies of scintillation, iono- 
spheric absorption, and transequatoria} 
scattering. 

At the majority of radio observatories 
in Asia, solar observations are made. 
Such work is of primary importance at the 
Kodaikanal Astrophysical | Observatory 
and the National Physical Laboratory, 
New Delhi, India. All five of the stations 
in Japan employ radiometers for solar 
work; they are located at Hiraiso, Mt. 
Ikoma, Nagoya, and two in Tokyo. 

In the Soviet Union, the installations 
of the Crimean Astrophysical Observatory, 
the Research Institute of Radiophysics in 
Gorki, the Lebedev Physical Institute of 
Moscow, the Poulkovo Observatory, and 
the Research Institute of Earth Magnet- 
ism, all observe solar radio emission, al- 
though many investigations of discrete 
sources are being carried out. ‘The pri- 
mary work of the Burakan Astrophysical 
Observatory is in this latter field, and 
similar work is being carried on at Gorki, 
Poulkovo, and the Lebedev Institute. 

The Russian equipment is quite varied. 
The Crimean station of the Lebedev 
Institute has two radio telescopes with 
antennas 26 by 60 feet, a multichannel 
spectrograph, a polarimeter, and a 100- 
foot fixed paraboloid with surface ac- 
curacy adequate for reception at a wave 
length of three centimeters. 

There are twin 25-foot paraboloids at 
Ondrejov, Czechoslovakia (see page 257, 
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The distribution of the 
radio observatories of 
the world, based on J. 
L. Pawsey’s IAU report. 
For the United States 
only the Greenbank and 
Owens Valley sites are 
marked, while in Eu- 
rope Jodrell Bank and 
Dwingeloo are_ indi- 
cated. Stations in the 
shaded areas are shown 
in larger-scale maps on 
the next page. 
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These enlargements of the shaded parts of the world map on the facing page show the principal radio observatories in the 
United States and Canada (left) and in Europe (right). The inset indicates five Japanese stations. 


March issue), and single instruments at 
3elorade, Yugoslavia; Arcetri, Italy; and 
Tortosa, Spain. More elaborate equip- 
ment of the Royal Observatory is oper- 
ated at Humain-Rochefort, Belgium; and 
work is done at Helsinki, Finland, and in 
Norway at the Institute of Theoretical 
Astrophysics. At Gothenburg, Sweden, the 
Chalmers University of Technology has 
five radio telescopes, including three 25- 
foot paraboloids, for observing the 21-cm. 
hydrogen line, meteors, the sun, and 
aurora-induced scintillation of radio stars. 

At least six radio observatories in 
Germany are active. At Berlin-Aldershof 
the sun, atmospheric extinction and re- 
fraction, and galactic radiation at deci- 
meter wave lengths are being studied with 
various paraboloids, including one 120 
feet in diameter, which is movable in 
declination. There is an 82-foot altazi- 
muth antenna at Bonn, while smaller 
dishes at Freiburg, Kiel, and Potsdam are 
used for solar-burst studies. Solar work 
is also carried on at the University of 
Tiibingen. 

The major radio installation in France 
is the Nancay station of the Paris Ob- 
servatory, its chief instrument being a 32- 
element Christiansen interferometer. 
Here also is a variable-spacing-and-orienta- 
tion interferometer with two 27-foot pa- 
raboloids, and smaller instruments. The 
sun can be observed at wave lengths of 
three, 30, and 100 centimeters, and the 
galaxy at 21, 33, and 180 centimeters. 
The Institute of Astrophysics has a small- 
er station at St. Michel, near Lyons, where 
discrete sources are observed with an in- 
terferometer consisting of two parabolic 
cylinders. 

Astronomers in the Netherlands have 
long been pioneers in radio astronomy. 
At Dwingeloo, several institutions, in- 
cluding the Leiden, Utrecht, and Gro- 
ningen observatories, operate an 82-foot 
altazimuth and two equatorially mounted 
25-foot paraboloids. Besides the well- 
known 2l-cm. studies of galactic and ex- 
tragalactic sources, much emphasis is 
placed on the cosmic continuum at wave 


lengths from 10 to 100 centimeters. Solar- 
terrestrial relationships is the foremost 
field at another Dutch observatory, at 
Nederhorst den Berg. 

Radio work in England is done princi- 
pally at three stations, the most elaborate 
setup being at Mullard Radio Astronomy 
Observatory in Cambridge, where the 
sun, discrete sources, galactic structure, 
and scintillation are among the chief 
fields of interest. At Jodrell Bank, the 
250-foot instrument has been employed 
for tracking artificial satellites and space 
probes, for work on meteors, auroras, the 
moon, and galactic and _ extragalactic 
sources of radio energy. A 46-foot parabo- 





loid is used at the Royal Radar Establish- 
ment in Malvern to study discrete sources 
and for moon echos. 

In Canada, there is a station operated 
by the National Research Council near 
Ottawa, for solar and meteor observa- 
tions. The David Dunlap Observatory 
operates an equatorial array at Richmond 
Hill, while 21-cm. studies of interstellar 
clouds are planned for the 82-foot equa- 
torial paraboloid under construction at 
the White Lake station (near Penticton, 
British Columbia) of the Dominion Ob- 
servatory. 

Some recent American radio telescopes 
are pictured on the following pages. 





The world’s largest steerable radio telescope, the 250-foot paraboloid at Jodrell 
Bank Experimental Station, seen beyond its headquarters building. 
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The giant telescopes of Caltech’s radio observatory are viewed here from the northwest, and in the front-cover picture they 

are seen from the southwest, against the nearest part of the White Mountains. Each 90-foot paraboloid is equatorially 

mounted; the nearer one is shown directed toward the southern horizon, while the farther is aimed somewhat above the 

celestial equator. At the bottom of the picture can be seen the wheeled supports that carry each telescope along the tracks. 

Although the huge dishes are built to withstand winds of 80 miles per hour, they will not be used for exacting work when 
gusts exceed 25 miles per hour. California Institute of Technology photograph. 


OME RADIO TELESCOPES — | 


OWENS VALLEY, CALIFORNIA 


ee HE PROJECT is one of several de- 

signed to elevate radio astronomy 
work in this country to that being done 
in Australia, Britain, and the Nether- 
lands. America has lagged after pioneer- 
ing the new science.” 

With these words a at Cali- 
fornia Institute of Technology indicates 
the importance of one of the most power- 
ful radio telescope installations in the 
world, now going into operation in the 
Owens Valley about 250 miles north of 
Pasadena. Its main equipment consists 
of the twin 90-foot paraboloids pictured 
above, each equatorially mounted and 


scientist 


302 Sky anv TeLEscope, April, 1959 


movable on tracks to form part of a huge 
interferometer (SKy AND TELESCOPE, May, 
1957, page 311). 

The observatory was dedicated last De- 
cember 19th, when virtually all mechani- 
cal construction was completed. Director 
John G. Bolton pointed out that a major 
part of the observing program will at- 
tempt to identify many of the 1,500 or 
more discrete radio sources as yet not 
correlated with visible celestial objects. 
For this purpose the twin antennas com- 
bine the pinpoint accuracy of an inter- 
ferometer arrangement with large energy- 
gathering power and ability to be aimed 
anywhere in the sky. 

Each dish than 6,000 


and its more 


square feet of 23-inch steel mesh weighs 
over 40 tons and is mounted on a pedestal 
that is 45 feet high. To assure sharp re- 
ception of radiation, each antenna must 
be as perfectly paraboloidal as possible. 
The desired shape can be attained by ad- 
justing the reflecting skin on its tubular 
steel frame (tubes four inches in diameter) 
at 324 different points, making it feasible 
to eliminate flexure. 

It was necessary to weld the tubes in a 
special sequence, teams of welders on op- 
posing sides of a dish working outward 
in unison so as not to lock welding 
stresses into the framework. There are 
some 1,300 feet of welding on more than 
1,000 places on each antenna. 




















The wheeled mountings carry the tele- 
scopes on railroad tracks 35 feet wide and 
1,600 feet long. Only the east-west track 
is built at present, with both telescopes 
set on it, but one will be shifted to the 
north-south track when that is completed. 
\s the antennas must be anchored against 
the wind while observing, stations had to 
be set up along the track, allowing intér- 
ferometer separations of 200, 400, 800, 
and 1,600 feet. Each station is a group 
of four caissons, to which the pedestal 
framework can be locked with a hydraulic 
jack. A truck or tractor will tow the heavy 
instruments into position. 

The giant antennas will be used for 
radio wave lengths from five centimeters 
to one meter. A 32-foot dish, built to test 
design features incorporated into the large 
paraboloids, will operate at from one to 
five centimeters. Dr. Bolton’s research 
staff includes Gordon Stanley, J. A. Rob- 
erts, T. A. Matthews, and K. C. Westfold. 

The cost of the installation was 1} mil- 
lion dollars, of which 1.3 million was sup- 
plied by the Office of Naval Research, the 
remainder by business organizations. ‘The 
large antennas were designed by Bruce 
Rule, assisted by C. W. Jones Engineer- 
ing, while the Allison Steel Co., of Phoe- 
nix, Arizona, was the prime contractor. 

While the equipment at the Owens 
Valley Radio Observatory could be used 
for tracking artificial satellites and space 
probes, it is unlikely that it will be, 
as Caltech’s Jet Propulsion Laboratory 
has erected an 85-foot parabolic antenna 
at the Goldstone Tracking Station on the 
desert at Camp Irwin, California. This 
telescope was utilized to pick up radio 
signals emitted by Pioneer IV, the space 
probe launched on March 3rd (see page 
320). By 1960, as the efficiency of the re- 
ceiver is increased and as the power and 
size of radio transmitters in space vehicles 
erow, the Goldstone antenna should be 
able to hear signals from 40 million miles 
away. 
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A closeup of the declination-axle (horizontal) and polar-axle assembly of a 
90-foot antenna. The declination driving gears (dark-edged disks) are 114 feet 
in diameter, weigh over 9,000 pounds each, and have a gear-tooth accuracy of 
0.005 inch. The polar axle (center) has four 32-inch-diameter roller bearings, 
each weighing 800 pounds. A photographer is standing on the declination axle. 


PALO ALTO, CALIFORNIA 


OR ABOUT 33 years, R. N. Bracewell 

and his associates at Stanford Universi- 
ty have been working on a high-resolution 
interferometer designed chiefly for map- 
ping the sun’s radiation at radio wave 
lengths. Their device consists of 16 alumi- 
num 10-foot parabolic mirrors set in a 


row 375 feet long and bisected at right 
angles by another row of 16. The resolv- 
ing power of this giant interferometer 
array is equal to that of a paraboloid 375 
feet in diameter. The energy gathering 
power, of course, corresponds only to the 
surface area of the paraboloids. 

The beam-width of the interferometer 
pattern is 1/15 degree in both directions, 


Left to right: Radio 
astronomers C. C. Lee, 
K. S. Yang, R. N. Brace- 
well, and D. A. Cudda- 
back (the last from Uni- 
versity of California) 
gather in front of the 
interferometer array at 
the Stanford Radio 
Propagation Laboratory. 
Ahorn antenna attached 
to the gooseneck wave 
guide in the center of 
each 10-foot dish is 
tuned to the 10-centi- 
meter radiation that 
originates in the sun’s 
chromosphere. The pa- 
raboloids are synchro- 
nized to move in unison, 
scanning the sun to 
complete a radio map of 
its entire disk in about 
30 minutes, even in 
cloudy weather. Stan- 
ford University photo. 
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These Wurzburg radio telescope units on Gunbarrel Hill, Colorado, are automatically controlled to point correctly, calibrate 
themselves, and shut off at sundown. Setting of the programming controls and servicing the equipment can be done about 
twice a week, so the project staff works a normal five-day week while the observations cover all daylight hours in a full week. 





The 40-foot radio telescopes on Table Mesa, close to Gunbarrel Hill, are seen 

pointing northeastward. They are connected for synchronous operation to form 

an interferometer. The oil-drum counterweights are seen at the ends of the 

declination axle. The pictures on this page are from the National Bureau of 
Standards at Boulder, Colorado. 
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so distinct areas of only 0.003 square de- 
gree can be observed on the sun. The 
antennas can be moved in unison to scan 
the sun and thus build up a high-resolu- 
tion picture of its activity at very short 
wave lengths. Other work on stellar and 
galactic radiations is also planned. 

The project is being financed by grants 
from the Air Force Office of Scientific Re- 
search, and its total cost will be about 
$400,000. 


BOULDER, COLORADO 


FTER the close of World War II, 

the National Bureau of Standards 
acquired three German Wurzburg radar 
units with 26-foot antennas. These instru- 
ments were modified for radio astronomy 
by the addition of new receiving equip- 
ment, equatorial mountings, and driving 
gears suitable for tracking the sun. 

They were installed on Gunbarrel Hill, 
near the Boulder laboratories of the Bu- 
reau of Standards, where they form the 
interferometer-type system pictured above, 
following the sun in synchronism. Solar 
radio emission levels at 460 and 167 mega- 
cycles are continuously recorded on paper 
tapes. 

On nearby Table Mesa, two 40-foot 
radio telescopes are in operation for 
scintillation studies, observations of dis- 
crete radio sources, solar work, research 
on the ionosphere, and to record Jupiter's 
radio outbursts. New 60-foot telescopes 
are under development, and will be on 
view this August when delegates to the 
Nationwide Amateur Astronomers Con- 
vention participate in a field trip to the 
Boulder laboratories (see page 324). 























One of the six antennas used for radar observations of meteors at Havana, Illinois. It is 35 feet high, forming a seven-meter 
double-trough wave guide with an aperture 200 feet long and 70 feet wide. Harvard Observatory photograph. 


HAVANA, ILLINOIS 


EAR the Illinois River southwest of 
Peoria, the Long Branch field sta- 
tion of the National Bureau of Standards 
is equipped for studies of meteors by 
radar techniques. The antennas were built 
by the Radiation Engineering Laboratory, 
Maynard, Massachusetts, and the elec- 
tronic equipment by Harvard Observatory 
astronomers, who conduct the research 
under F. L. Whipple and G. S. Hawkins. 
When completed, the Harvard radio 
meteor project will employ six antennas 
in all, fivé tto be spaced on a straight 
line 35 miles long, with the sixth of the 
series offset. One of the antennas is pic- 
tured above. Radio signals sent out from 
the central antenna will strike and be 
reflected from ionized columns in the air, 
produced by the passage of meteors 
through the atmosphere. From the time 
differences at which the reflected energy 
is received at the antennas, the paths of 
meteors and hence their radiants and 
orbits can be determined. At present 
three of the antennas are in operation, set 
in a triangle. 

These observations extend those being 
undertaken with the same type of equip- 
ment at Jodrell Bank Experimental Sta- 
tion in England. 


WESTFORD, MASSACHUSETTS 


ILLSTONE HILL radar site is situ- 

ated near Westford, Massachusetts, 
about 40 miles northwest of Boston near 
the New Hampshire state line. The instal- 
lation was built and is operated by Lin- 
coln Laboratory of Massachusetts Insti- 
tute of Technology, under an Air Force 
contract. 

Although this giant antenna is designed 
for defense purposes, it is also employed 
to track artificial satellites and rockets 
sent toward the moon and into solar sys- 
tem orbits. 












A highly effective instrument for tracking artificial satellites and planets is this 

radar antenna at Millstone Hill, Massachusetts. It is 84 feet in diameter and 

weighs 90 tons. The tower on which it is mounted is 90 feet high. Official 
U. S. Air Force photograph. 
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From data prepared by the U. S. Nautical Almanac Office, the path of totality of the coming October 2nd eclipse is plotted 

on this road map of Boston and eastern Massachusetts. Mid-eclipse at sunrise occurs along the vertical line at the left. The 

central line passes north of metropolitan Boston, but is easily accessible by road. This copyrighted map and the one opposite 
are reproduced by permission of H. M. Gousha Co. 


OBSERVING SITES FOR OCTOBER’S ECLIPSE 


RoBert E. Cox, Amateur Telescope Makers of Boston 


LTHOUGH far more favorable ob- Boston have conducted site surveys and Coast Guard station will be limited to 
A serving conditions for the total chosen two main observing places for those who have registered in advance with 
eclipse of the sun this October 2nd interested amateur astronomers who will this magazine. Reservations should be 
will occur in the Canary Islands and in — be coming from other parts of the country — sent not later than September Ist. Shortly 


Africa (page 200, February issue), some to view the eclipse. The Sky AND TELE- after that date, entry cards and road maps 
American astronomers and many ama- _ sCcoPE party will be located on the grounds — will be forwarded to registrants. 
teurs will want to view the spectacle from of the United States Coast Guard Air The actual observing location at the 


New England. Parts of eastern Massachu- Rescue Station at Winter Island, east of — station is on the ruins of Ft. Pickering, 
setts and southern New Hampshire are Salem, while the ATM party will be affording an unobstructed view to the 
the only places in North America where along the Nahant Beach Parkway, south-east across Salem Harbor. The tip of 


totality will be visible, very low in the — east of Lynn. Marblehead, known as Naugus Head, 
eastern sky near sunrise. From both of these sites the solar disk to the right, south of the sun, with a 


Except for Mt. Wachusett, which is will be completely covered by the moon number of small islands on the distant 
south of Fitchburg, Massachusetts, and for about 55 seconds, with the lower edge _ horizon. 
well within the path of totality, there are of the sun one degree above the horizon This fort had its beginning in 1643, 
few eminences inland from which an ob- — when totality begins at 6:50 a.m. Eastern) and was named Ft. William in 1699 for 


server can see a true horizon. The most daylight time. The partial eclipse will the king of England. After the Revolu- 


suitable locations seem to be along the come to an end one hour later. tionary War, it was renamed Ft. Picker- 
coast, where a direct sea horizon is ob- The ATM party, which is being or- ing, for Timothy Pickering, the secretary 


tainable and the sun's altitude will be ganized as part of the program for the — of state and of war under President Wash- 
greatest. Much of the coastline is hilly Northeast Region convention of the As- ington. The fort was rebuilt and kept in 
and good observing sites should not be tronomical League, is only a short dis- fighting condition, being garrisoned by 
difficult to find. In this region, however, tance south of the central line. There are troops in the War of 1812. The last re- 
care should be taken that the view across unlimited parking facilities along a mile construction was in 1863 during the 
the water is not obstructed by islands or or more of ocean front, yet the latter period of threatened conflict with Great 


adjoining necks of land. does not suffer from traffic interference. Britain. It has, however, never been un- 
For these reasons, SKy AND ‘TELESCOPE The Sky AND TELEscoPeE site is nearer der any actual hostile attack. 
and the Amateur Telescope Makers of to the central line, but admittance to the Access to the air station is via the his- 
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torical city of Salem and roads leading 
to Winter Island, as may be seen in the 
accompanying map. The host, Cmdr, J. 
A. Cornish, has kindly approved admit- 
ting observers from 4 a.m. onward, in 
sufficient time for setting up portable 
instruments and orienting them to the 
rising sun. Observers may transport their 
equipment by automobile close to the 
site, then park in designated areas. It is 
expected to have a 110-volt 60-cycle elec- 
tric power source for the operation of 
tracking telescopes and cameras. ‘The 
party will leave at 8 a.m., after viewing 
the closing phases of the eclipse. 

Sky AND TELEscoPE will assume no re- 
sponsibility for the suitability of this site 
for observers who may have special prob- 
lems, but it is believed to be an excellent 
location for general programs. Weather 
conditions early in October should be 
favorable, although there is a_ possibility 
of fog or haze over the ocean horizon so 
early in the morning. The Ft. Pickering 


site is some 20 feet above sea level, but 
the higher locations in the vicinity are 
either private or suffer from other dis- 
advantages for a large observing party. 

Overnight accommodations in Salem 
and Lynn, as well as Boston and its en- 
virons, are plentiful. Excellent highways 
lead from central Boston to all points 
on the North Shore where eclipse observ- 
ing sites are located. 

Following the eclipse, observers are in- 
vited to the Boston Museum of Science 
for coffee and doughnuts. That after- 
noon, at a special meeting in the Morse 
auditorium of the Charles Hayden Plane- 
tarium, a general roundup of eclipse ob- 
serving reports is scheduled. There will 
be time for commercial processing of some 
photographs to be shown at the roundup. 

The Museum of Science program will 
be part of the annual convention of the 
Northeast Region of the Astronomical 
League, to be held October 2-4, 1959. 
Sponsors are the Amateur Telescope 
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Makers of Boston, the Boston Museum of 
Science, and the Bond Astronomical Club, 
with the American Association of Variable 
Star Observers, the Research Station for 
Satellite Observation, and Sky AND TELE- 
SCOPE. co-operating. 

The opening session will be held early 
Friday afternoon, followed by the eclipse 
roundup, and concluding with a plane- 
tarium demonstration. Sessions for papers 
are to be held Saturday morning, and a 
field trip to Harvard Observatory’s Agassiz 
station that afternoon. The convention 
banquet is on Saturday evening. Some 
sessions of the AAVSO at Nahant will be 
held concurrently. 


7 LETTERS 


The remarkable report by N. A. Koz- 
yrev (February, page 184), on visual and 
spectrographic observations of volcanic 
activity in the lunar crater Alphonsus, 
merits close examination. Obviously, the 
conclusions have a direct bearing on the 
processes invoked to account for the lunar 
craters and their central mountains. 

One aspect of the report must be ques- 
tioned, the nature of the emission bands 
mentioned in the text. Inspection of 
photographic copies of the spectrum fails 
to show any band structure superposed on 
the Fraunhofer spectrum of the central 
peak; only a continuous emission patch 
appears to overlay the Fraunhofer spec- 
trum near 4700 angstroms. The rest of 
the peak spectrum has, in relation to the 
walls and floor, very nearly the intensity 
to be expected for a well-guided spectrum, 
as was found by comparison with a num- 
ber of spectra taken at the McDonald 
Observatory, and as follows also from the 
intensity of the peak on direct photo- 
graphs, which for all phases is consider- 
ably greater than that of the crater floor. 
An appreciable difference exists between 
the two published spectra regarding their 
intensity distribution with wave length; 
but this difference does not seem to be 
present in other copies that have been in 
circulation among astronomers. 

The article attributes the 4700-angstrom 
emission to the Swan band of the diatomic 
carbon molecule C:, which has its band- 
head at 4737, a value in close agreement 
with the spectrum reproduced. It should 
be pointed out, however, that against 
the sunlit moon the 4737 Swan band of 
C: would have been observed not in emis- 
sion, but in absorption; while the associ- 
ated band at 5129 angstroms should have 
been present weakly in emission. This 
follows from the classification of the rele- 
vant vibrational states and the known 
transition probabilities. It seems evident 
that C, has not been observed (nor would 
it be expected on the basis of terrestrial 
experience) and that the nature of the 
4700 feature is not explained. 

GERARD P. KUIPER 
Yerkes Observatory 
Williams Bay, Wis. 
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PECULIAR NEW STAR 

The detection of a faint blue star in 
Aquarius, reported in Harvard An- 
nouncement Card 1427, has raised a 
puzzling question of interpretation. The 
discovery was made by W. J. Luyten, 
University of Minnesota, and G. Haro, 
of Tonanzintla Observatory in Mexico, 
while they were guest investigators at 
Palomar Observatory. ‘. 

On examining a 48-inch Schmidt photo- 
graph taken November 5, 1958, they 
noted a 17.5-magnitude star, which was 
invisible, and hence fainter than photo- 
graphic magnitude 22.0, on a Sky Survey 
plate taken with the same telescope in 
1954. There could be no doubt of the 
reality of the star on the November photo- 
graph, as this bore three exposures, in 
ultraviolet, blue, and yellow light. The 
three images had relative intensities simi- 
lar to those of a white dwarf star. No 
other record of it is known to exist. 

Practically all novae appear in or close 
to the Milky Way, but the Luyten-Haro 
star has a galactic latitude of —71°. 
Hence it can scarcely have been a com- 
mon nova. Possibly it was a distant nova 
that flashed up in the tenuous corona of 
stars surrounding the flat main body of 
our galaxy; the nova T Bootis in 1860 
seems to have been such a star. The new 
object can scarcely have been a flare star, 
for the three exposures, totalling 63 min- 
utes, show it substantially unchanged in 
brightness. Dr. Luyten mentions the con- 
jecture that the object may be a previous- 
ly unobserved type of dwarf nova, which 
collapsed catastrophically into a neutron 
star, a process predicted by F. Zwicky. 


COMET 1959a 

The first comet discovered in 1959 was 
a 16th-magnitude object in Aries. It was 
detected on January 27th by Charles 
Slaughter while he was examining a pho- 
tograph he and Robert Burnham, Jr., had 
taken seven weeks earlier with the Lowell 
Observatory 13-inch refractor, as part of 
a search for stars having large proper 
motions. 

Nine of their plates, taken between 
December 10 and 15, 1958, showed Comet 
Slaughter-Burnham, its image diffuse with 
a central condensation. From positions 
measured on these plates, preliminary or- 
bital elements and an ephemeris of pre- 
dicted positions were computed by Eliza- 
beth Roemer at the Flagstaff station of 
the U. S. Naval Observatory. 

According to Dr. Roemer’s calculations, 
Comet 1959a is moving in a markedly 
elliptical orbit (eccentricity 0.52) with 
a period of about 11 years. When the 
comet passed through perihelion last Au- 
gust 4th, it was 2.4 astronomical units 
distant from the sun. In the fall months 
it was very favorably placed on the sky, 
and examination of observatory photo- 
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graphs taken then might reveal some pre- 
discovery images. 

Meanwhile, attempts to photograph the 
comet with the 13-inch Lowell telescope 
were unsuccessful after January 27th. But 
on the basis of Dr. Roemer’s ephemeris, 
it was reobserved with the Naval Observa- 
tory’s 40-inch reflector on February 2nd. 
It was then of the 18th magnitude, with 
a nearly stellar central condensation and 
a trace of a coma. As it continues to re- 
cede from both the earth and the sun, the 
comet may soon become unobservable 
even in very large telescopes. 


LICK OBSERVATORY PLANS 
NEW SKY ATLAS 

If the demand warrants, Lick Observa- 
tory will prepare a photographic sky atlas 
showing stars to approximate magnitude 
16. Costing about $125 to $150, the edi- 
tion will be printed when as many as 10 
orders are received. The unbound set 
will contain 166 negative reproductions, 
about 11 by 12 inches in size, on double- 
weight paper. 

The atlas will be made from plates 
taken at Lick for C. D. Shane’s census of 
15th-magnitude galaxies, a program that 
required a homogeneous survey. The 
instrument was a 10-inch telescope bor- 
rowed from Mount Wilson Observatory, 
fitted with the same Ross 5-inch f/7 lens 
that was used for the famous Ross-Calvert 
Atlas of the Milky Way. The exposures 
were made on Kodak 103a-O plates for 
90 minutes. The reproduced portion of 
each plate is 18.8 degrees east-west by 
17.8 degrees north-south, with a scale of 
about 3.88 minutes of arc per millimeter. 

The plates are centered on parallels of 
declination 15 degrees apart, starting in 
the south at —30°. In right ascension the 
spacing is one hour for declinations —30° 
to +30°. For more northern declinations, 
it is as follows: +45°, one hour 12 min- 
utes; +60°, one hour 36 minutes; +75°, 
two hours 24 minutes; and one plate at 
+90°. 

Organizations interested in obtaining 
the atlas should write Dr. A. E. Whitford, 
Director, Lick Observatory, Mt. Hamilton, 
Calif. 


SPACE ENVIRONMENT SYMPOSIUM 

A series of 13 lectures on space science 
is currently being presented by the de- 
partment of aeronautics and astronautics 
at Massachusetts Institute of Technology. 
The symposium began in February and 
will continue through May. All lectures 
are open to the public and begin at 3 
p-m. in the Kresge Auditorium in Cam- 
bridge, Massachusetts. 

The talks for April and May are: April 
6, “Cosmic Rays,” Dr. Robert B. Leighton, 
California Institute of Technology; April 
16, “The Moon,” Clyde W. Tombaugh, 
New Mexico State University; April 23, 
“Physical Properties of the Upper Atmos- 











IN THE CURRENT JOURNALS 


THE MEANOOK-NEWBROOK METE- 
OR OBSERVATORIES, by Peter M. 
Millman, Journal of the Royal Astro- 
nomical Society of Canada, February, 
1959. “The full-scale programme of 
observation cannot be considered to 
have commenced until 1954. By the 
end of 1957 some 1800 pairs of ex- 
posures had been made with the two 
Super-Schmidt cameras, the normal ex- 
posure being 12 minutes in length... . 
During this time some 600 meteor pho- 
tographs were secured (including 165 
paired photographs), an overall rate of 
one meteor photograph for every 60 to 
70 minutes of exposure time.” 








phere,” Dr. Richard F. K. Herzog, Geo- 
physics Corp. of America; April 30, “Air 
Glow Phenomena in the Upper Atmos- 
phere,” Dr. Murray Zelikoff, Geophysics 
Corp. of America. 

May 4, “The Geochemistry of Space 
and the Solar System,” Dr. Harold C. 
Urey, University of California; May 14, 
“Instrumentation for Environmental Re- 
search,” Dr. Herbert Friedman, Naval 
Research Laboratory; May 21, “Environ- 
mental Effects on Vehicle Designs,” Dr. 
H. Guyford Stever, M.I.T. 


JOHN JACKSON DIES 


A British astronomer who was a special- 
ist in measuring star distances died on 
December 12, 1958, at the age of 71. John 
Jackson had served as director of the 
Royal Cape Observatory, South Africa, 
from 1933 to 1950. For 20 years before 
that, he was the chief assistant at Green- 
wich Observatory. 

Dr. Jackson’s interests lay mainly in 
positional astronomy — the determina- 
tion of the positions, proper motions, and 
trigonometric parallaxes of stars. Also an 
authority on visual double stars, he pio- 
neered in the evaluation of dynamical 
parallaxes for binaries that had been ob- 
served over only a small part of their 
orbits. 

The Royal Astronomical Society award- 
ed Dr. Jackson its gold medal in 1952, 
and he served as its president from 1953 
to 1955. In addition to his professional 
work, Dr. Jackson was active in support- 
ing amateur astronomy. He was presi- 
dent of the Astronomical Society of 
Southern Africa for two terms. 





MICROFILMS AVAILABLE 


Observatories, libraries, and individuals 
wishing to obtain microfilm editions of 
Sky AND ‘TELEscoPpE for volumes IX 
through XVII may procure them from 
University Microfilms, 313 N. First St., 
Ann Arbor, Mich. The price for volumes 
IX, X, and XI is $1.50 apiece; for volumes 
XII, XIII, and XIV, $1.60; volumes XV 
and XVI, $2.05; volume XVII, $2.30. 
Orders should be placed directly with 
University Microfilms. 
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VARIABLE 
STARS 


Otto STRUVE 
Leuschner Observatory 
University of California 


N IMPORTANT recent event in 
A astronomy was the publication last 

year of the second edition of the 
General Catalogue of Variable Stars, by 
the Moscow astronomers B. V. Kukarkin, 
P. P. Parenago, Y. I. Efremov, and P. N. 
Kholopov. This listing of 14,708 variables 
includes a vast amount of new informa- 
tion about many of the 10,912 stars in the 
first edition, published 10 years earlier. 
The catalogue has grown from a single 
book of 528 pages to a 1,176-page two- 
volume work. 

The accompanying table illustrates the 
progress made during the intervening 
decade in the study of different types of 
variables. Three objects, the semiregular 
variable Eta Geminorum, the nova DQ 
Herculis, and the novalike variable AR 
Pavonis, have been entered twice in the 
totals for 1958, as they are also eclipsing 
binaries. 

The largest percentage increase for 
types recognized in 1948 is for the RW 
Aurigae variables. ‘These rapidly and 
erratically changing stars are often as- 
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W Virginis and SZ Aquilae are 17-day 
Cepheids with dissimilar light curves; 
they belong to Popuiations II and I, 
respectively. Both stars have variable 
periods. Harvard Observatory graphs. 





An astronomer uses a blink comparator to discover variable stars. Flipping a 
knob brings alternately into view two photographs of the same sky region, taken 
at different times. Harvard Observatory photograph. 


sociated with nebulosity. Their discovery 
has resulted from special efforts by several 
observers who have carefully searched 
dark and bright nebulae, finding near 
them many variables whose spectra show 
the hydrogen-alpha line in emission. The 
authors of the catalogue also call atten- 
tion to the great increase in the number 
of variable stars whose spectra have been 
classified: 2,330 or 21.4 per cent in 1948, 
and 4,013 or 27.3 per cent in 1958. 

On the other hand, they point out that 
the number of variables observed insuf- 
ficiently to be assigned to a type is still 
too large. Fortunately, however, the re- 
cently discovered variables have been 
more thoroughly studied, so the stars 
whose type of light curve is unknown have 
fallen from 9.7 to 6.7 per cent of the en- 
tire list. But there are still many variables 





Type of variable 1948 1958 
Classical Cepheids 497 610 
Irregular 973 1,370 
Omicron Ceti (Mira) 3,023 3,607 
Semiregular 1,046 1,675 
RR Lyrae 1,720 2,426 
RV Tauri 72 92 
Beta Cephei (Beta 

Canis Majoris) 6 11 
Delta Scuti — 5 
Alpha’ Canum Venaticorum -- 9 
Novae 114 146 
Novalike 2a 35 
Supernovae - 7 
R Coronae Borealis 35 39 
RW Aurigae 173 590 
U Geminorum (a; 112 
UV Ceti — 15 
Z Camelopardalis 15 15 
Eclipsing binaries 1,913 2,763 
Unusual types 11 10 
Unknown types 1,060 982 
Constant brightness* 150 142 

10,912 14,711 


*Stars previously catalogued as variables but subse- 
quently shown to be nonvariable. 


about which little is known except that 
they change in brightness. 

The great majority of the 14,708 ob- 
jects in the catalogue have been discov- 
ered by photographic means, through 
intercomparison of plates taken of the 
same region of the sky on different dates. 
These are usually stars whose brightnesses 
change by more than a fourth of a mag- 
nitude. Photoelectric discoveries consti- 
tute only a small fraction of the total, and 
hence the limited membership of certain 
types is deceptive. 

For example, only 11 stars of the Beta 
Canis Majoris type are listed. All are 
brighter than apparent magnitude 6.3, 
and only one (BW Vulpeculae) has a 
brightness range as large as 0.23 magni- 
tude. There must be hundreds of these 
stars, easily observable in 10- to 15-inch 
telescopes, but their discovery requires 
photoelectric precision. The situation is 
similar for the Delta Scuti and Alpha’ 
Canum Venaticorum variables, while the 
list of flare stars, such as UV Ceti, must 
also be very incomplete. Flare stars re- 
main at constant brightness most of the 





The light changes of two Cepheids in 

Carina are shown on Harvard patrol 

plates: VY (upper) has a period of 18.9 
days, SX (lower), 4.86 days. 
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time and their outbursts last only a few 
minutes — these objects are usually dis- 
covered by pure chance. 

In their preface, the authors of the 
catalogue emphasize that their work is 
the fruit of active co-operation by astrono- 
mers in all parts of the world. They 
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V. P. Zessevitch’s diagram for the 

eclipsing star Y Leonis shows that its 

period shortened abruptly by 2.4 sec- 
onds about the year 1925. 


acknowledge the help received from some 
100 variable star investigators in 23 dif- 
ferent countries and six Soviet republics. 
‘They write: 

“We are quite sure that the internation- 
al collaboration of astronomers in the 
domain of variable star studies will be 
strengthening and developing and will 
serve as a contribution in the consolida- 
tion of peace in the whole world.” 

Amateur astronomers may be intrigued 
by the nearly 1,000 variables whose type 
of variation is still not determined, and 
may wonder whether they can make use- 
ful contributions by observing the light 


curves of some of these unstudied objects. 
There is much work to do, and observa- 
tions of moderate precision are usually 
sufficient to tell whether a variable is an 
eclipsing binary, a Cepheid, or one of 
the other types. While visual studies with 
a telescope of moderate size are adequate 
in many cases, photographic observations 
with lenses of 5- or 6-inch aperture can 
be more effective. 

However, a prospective observer should 
bear in mind that most of the unstudied 
variables are quite faint, generally beyond 
13th magnitude. Of the 16 untyped vari- 
ables in Cygnus, for example, the four 
brightest are MT Cygni, magnitude range 
12 to 13 photographic; CK Cygni, 12.0 to 
fainter than 14.5; BE Cygni, 12.5 to 13.7; 
and BX Cygni, 12.8 to 13.7. ‘To identify 
such stars, good charts are necessary. 

There are numerous other variables for 
which the catalogue shows the type with 
a question mark. Many are somewhat 
brighter than those mentioned above, and 
more accurate observations are needed to 
confirm or disprove the tentatively as- 
signed type of variation. 

Amateurs in) many countries render 
great service to astronomy by systematical- 
ly observing the brightnesses of long- 
period variables like Omicron Ceti — the 
famous Mira — as well as of all kinds of 
irregular and semiregular variables. ‘These 
stars usually have large amplitude ranges, 
and hundreds of them are bright enough 
for visual work with small telescopes. As 
their light curves are not precisely re- 
peated from cycle to cycle, they must be 
recorded continually. ‘Those who are in- 
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NUMBER OF CYCLES 
Four hypothetical cases of variables 
with constant periods to illustrate dif- 
ferences between the observed and pre- 
dicted times of minima (or maxima). 


terested in this kind of work should con- 
tact the American Association of Variable 
Star Observers, 4 Brattle St., Cambridge 
38, Mass., or some similar organization 
abroad. 

Another branch of variable star astron- 
omy that is growing in importance is the 
study of changes in the periods of light 
variation. Amateurs can make valuable 
contributions in this field. A considerable 
number of eclipsing and pulsating stars 
that have been observed for a decade or 
more show a lengthening or shortening of 
period. Probably all stars of these types, 
if sufficiently studied, would be found to 
have such changes. 

Two major articles on this subject ap- 
peared last year in the Russian journal 
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Variable Stars. In one, Parenago discusses 
the period changes of Cepheids; the other, 
by V. P. Zessevitch, director of Odessa 
Observatory, concerns eclipsing binaries. 
All of the stars they treat are quite bright, 
some being within reach of binoculars. 
Their investigations depend on well- 
observed times of minimum light for the 
eclipsing stars, and of maximum light for 
the Cepheids. Photoelectric accuracy is 
not required; in fact, most of the minima 
and maxima discussed are from visual ob- 
servations with small telescopes. Practical 
instructions for deriving the time of mini- 
mum of an Algol-type variable were given 
on page 190 of the February, 1957, issue 
of Sky AND ‘TELESCOPE. 

As an example, consider the eclipsing 
system Y Leonis, a star normally of magni- 
tude 9.5. Every day and a half it fades 
to 12.7 and brightens again, the eclipse 
lasting seven hours. For this star the 
Moscow catalogue gives a precise time 
of one minimum as Julian Day 2,433,- 
689.455, corresponding to February 11, 
1951, 22:55 Universal time. Call this 
epoch T,. Also given is the value of the 
period valid then, 1.686071 days, which we 
designate P». 

To predict the times of subsequent 
minima of Y Leonis, we add to the initial 
epoch Ty whole number multiples of the 
period P,, that is, 

Py = To - nPo. 

For instance, after 1,000 cycles of the 
star’s light variation, we would expect a 
minimum to occur at 

To = 2,433,689.455 + 1,686.071 
= 2,435,375.526. 

Suppose we find from our observations 
of Y Leonis on that night that minimum 
light occurred not at time Ty), but earlier 
or later than this by a small interval AT. 
There are three possible explanations: 7, 
may be incorrect, or Py is incorrect, or the 
period itself has changed and no longer 
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Two of Zessevitch’s plots show that the period 
of AQ Pegasi is lengthening, while that of W 
Delphini seems to oscillate in a 50-year cycle. 


mum light have been observed over the 
course of several years. 

Such observations of Y Leonis are avail- 
able, and may be analyzed by plotting a 
“departure diagram” — a graph in which 
each ordinate is the observed time of a 
minimum minus its predicted value, the 
abscissa being the number of cycles 
elapsed since time 7). Before turning to 
Zessevitch’s diagram for Y Leonis, let us 


first consider some possible forms of these’ 


charts, as sketched opposite. 

Naturally, there is some irregularity or 
“spread” in the observed points, repre- 
sented by the dots. But through them we 
draw a smooth line or curve. If it is 
straight and horizontal, and passes through 
the point for time J), as in case A of 
the schematic graphs, we infer that the 
initial epoch T, and the period P, were 
correctly evaluated and that the period 
has not changed. Case B shows that 7» 
was slightly incorrect, but the period is 
valid. In the other two cases, the original 
observer gave T, correctly, but the period 
was made slightly too short in C, and 
slightly too long in D. 

In the four cases above, the straight- 
line curve indicates that the period itself 
is not changing. If it is steadily lengthen- 
ing or shortening, however, the departure 
curve becomes a parabola, as in E and F. 

Another possibility sometimes encoun- 
tered is a rhythmic fluctuation in period. 
Case G shows the departure diagram for 
an eclipsing binary that is traveling in a 
circular orbit around a third star. When 
the variable is on the near side of its rela- 
tive orbit, we observe its minima early 
since AT is then negative; the minima 
are late when it is on the far side. 

All three types of period change have 
been observed among eclipsing variables. 
Beta Lyrae (not shown) resembles case E, 
but its 12.9-day period is increasing at 
a not exactly uniform rate. AQ Pegasi 

















also has a lengthening period, but in 
Zessevitch’s diagram the apex of the pa- 
rabola is not at To, because the initial 
period was taken slightly too short. W 
Delphini is an example of case G. 

Among the most remarkable plots of 
AT against T are those having straight 
lines with abrupt changes of slope, which 
indicate sudden changes from one con- 
stant period to another. Variables with 
such “period jumps” are by no means 
rare. The graph for Y Leonis shows one 
abrupt change in period and many Ceph- 
eids, among them Eta Aquilae and Zeta 
Geminorum, have similar behavior. 

Both Russian astronomers have derived 
general conclusions from _ their 
studies. Zessevitch finds that among the 
eclipsing stars the changes in period are 
larger for those with longer periods. 
Binaries with periods shorter than one 
day show only small, irregular effects. For 
two- to four-day periods, the departures 
may accumulate to +0.1 day in the course 
of a few decades. Increasing and decreas- 
ing periods are about equally common. 

Among the stars discussed by Zessevitch, 
AQ Pegasi is especially interesting. The 
departure curve shows an increase at the 
rate of 0.5 second per year. This star has 
a peculiar spectrum, as I was able to de- 
termine in 1945. Its hotter, smaller com- 
ponent rotates rapidly, and is surrounded 
by a ring of luminous gas, which has 
probably streamed from the cool, larger 
component. Quite probably this system is 
losing mass into space as Beta Lyrae does, 
though less copiously. In the case of Beta 
Lyrae the period is increasing by 18.8 
seconds per year, as a result of its decreas- 


some 


ing mass. 

Of the 42 Cepheids investigated by 
Parenago, 34 were found to have periods 
that change in a sudden, discontinuous 
manner. For years or decades maxima 
may repeat in a uniform fashion, but then 
there’ occurs an abrupt shift to another 
steady period. In most cases, the star 
has alternately longer-than-average and 
shorter-than-average periods, but occasion- 
ally the change results in a still longer or 
still shorter period. The curve for Eta 
Aquilae has been marked to indicate 
three discrete values of its period, which 
has been lengthening. Polaris is another 
example of this kind, its four-day period 
having abruptly increased by 2.3 minutes 
around the year 1928. 

For different Cepheids, the size of the 
jump, AP, ranges from 10° to 10° (one 
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thousandth to one millionth) of the 
period, P. If we denote by m the average 
number of cycles during which the period 
remains constant, it turns out that the 
product mAP/P is independent of the 
period. This product is of the order 0.1 
for Cepheids of Population I (Delta 
Cephei stars), and about one for Cepheids 
of Population II (W Virginis and RR 
Lyrae stars). 

In the case of Eta Aquilae, the period 
of 7.18 days remained constant for about 
3,000 cycles, then changed by 0.000148 
day on the average. The product of the 
last two quantities divided by the first is 
0.06. W Virginis, on the other hand, had 
a period of 17.27 days, which after about 
550 cycles changed by 0.0076 day, giving 
for mAP/P the value 0.24. 

It has long been known for pulsating 
variables that the period squared times 
the average density is a constant, that is, 
P*, = Constant. (This law was discussed 
for Beta Canis Majoris stars on page 76 
of the December, 1958, issue.) The value 
of the constant is nearly the same for all 
Cepheids, indicating that those with the 
same periods have the same densities. 

From this formula, we can deduce how 
much the period of an individual Cepheid 
would be altered by a change in the 
average radius, provided the star’s other 
characteristics are unaffected. Percentage- 
wise, an alteration in radius will produce 
1} times as much alteration in period. 
Hence a period jump of 10° of the period 
could result from change in the radius of 
a star by one part in 1} million. 

Parenago thinks it is rather improbable 
that the average radius of a Cepheid 
changes in such a way. Instead, he sug- 
gests that small changes in mean surface 
temperature (or in average absolute mag- 
nitude) may be responsible. He does not 
give the details of his calculations, but I 
suspect that he used the P*, formula in 
the following way. 

The average density g can be replaced 
by a relation involving the surface tem- 
perature, the absolute magnitude, and the 
mass, the latter two quantities remaining 
unchanged. In this case, percentagewise, 
a temperature alteration produces three 
times as much deviation in the period. 
Thus, for a Cepheid whose temperature 
is 10,000°, lengthening of the period by 
one part in 10,000 would require a de- 
crease of only } degree in surface tem- 
perature. 

It is clear that exceedingly slight 
changes in temperature (or absolute mag- 
nitude) of a Cepheid can produce easily 
observable changes in period, if the times 
of maximum light have been recorded 
for some decades. It appears that studies 
of period change are by far the most 
sensitive test available to the astronomer 
for detecting minute alterations in the 
physical characteristics of a star. Despite 
the delicacy of the test, the necessary ob- 
servations are well within the ability of 
an amateur astronomer skilled in variable 
star work. 
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SOME COMET FINDS 


NYONE who wants to gain fame as 

the discoverer of half a dozen or so 
comets has two courses open. One way is 
persistent visual searching with a suitable 
telescope, with the willingness to spend 
100 or 200 hours of sweeping for each 
comet. The other is to be engaged in 
some quite different kind of astronomical 
work, involving a long-term observing 
program with a fast, wide-field photo- 
graphic telescope like the Palomar 48- 
inch Schmidt or the Lick 20-inch re- 
fractor. If each plate is examined prompt- 
ly and thoroughly, it is possible to roll up 
a respectable cometary score as a_by- 
product. 

However, many discoveries of comets 
have been lucky hits, involving neither of 
these systematic procedures. One instance 
was in the early 1880’s, when the Ameri- 
can astronomers Barnard, Brooks, and 
Swift were patrolling the skies so closely 
that for several years no comet was dis- 
covered by anyone else, except in the far 
southern sky. 

At this time the Dudley Observatory at 
Albany, New York, had just been rebuilt 
and re-equipped by public subscription. 
A delegation of citizens was visiting the 
director, Lewis Boss, when someone re- 
marked that comets were being discovered 
at other institutions, and that Albany 
should not be left behind. In a joking 
way, Boss turned to his assistant and said, 
“You see, Mr. Wells, you must discover a 
comet.” 

Wells did just that within a week! His 
find was 1882 I, a fine naked-eye object 
which remained in view for five months, 
and for which at least 18 sets of orbital 
elements were computed, in one case from 
1,050 measured positions. 

There are a number of curious cases on 
record of what might be called collusion 
between comets. Take, for example, the 
events at the Vienna Observatory on the 
night of November 16-17, 1890. 

The astronomer on duty was a 31-year- 
old assistant, Rudolf Spitaler, who later 
became a professor at Prague. At 2:30 a.m. 
he received a telegram from T. Zona, 
director of the observatory at Palermo, 
Sicily, announcing the discovery on the 
previous night of a fairly bright comet 
in Auriga. Spitaler pointed the 27-inch 
Vienna refractor at the approximate sky 
location given in the telegram, and on his 


first glance into the eyepiece saw a comet- , 


ary object. He then set to work making 
repeated filar-micrometer measurements of 
its position relative to a neighboring star. 

To his surprise, the motion was much 
slower than it should have been for Zona’s 
object, and the comet was fainter than the 
telegram had led him to expect. It finally 
occurred to Spitaler that he had been 
observing a new comet, so he promptly 
explored the neighborhood and found 


Zona’s comet little more than a degree 
away. 

This was not unlike the experience of 
George Van Biesbroeck, at Yerkes Observ- 
atory on November 17, 1925. He had for 
some time been engaged in a series of 
observations of Comet Orkisz 1925c, de- 
tected that April in Poland, but which 
had since faded to magnitude 13. When 
Dr. Van Biesbroeck set the 40-inch refrac- 
tor on the predicted position, he saw a 
fine 8th-magnitude comet in the field of 
the 4-inch finder! Officially designated 
1925], the new object was widely observed, 
and turned out to have a hyperbolic orbit. 

A variation on this theme is provided 
by the story of Honoré Flaugergues’ comet, 
1826 III. Flaugergues was an amateur 
astronomer of Viviers, in southern France, 
who became well known for his numerous 
observations of eclipses, comets, and Jupi- 
ter’s satellites, but he is chiefly remem- 
bered as the first man to see the great 
comet of 1811. To his contemporaries, he 
was enough of an astronomer to be elected 
a corresponding member of the Paris 
Academy of Sciences, and to be offered 
the directorship (which he declined) of 
Marseille Observatory in 1810. 

Flaugergues received a letter from Jean 
Gambart of Marseille, telling of the find- 
ing of a new comet on March 9, 1826 (it 
later turned out to be a return of Biela’s). 
Using a very small telescope, he located 
it with some difficulty on March 29th, 
“under the left arm of Orion.” On several 
other evenings to April 5th, he made 
rough sketches of its location with respect 
to field stars. Realizing that the comet was 
being more effectively studied by other 
astronomers with better optical means, he 
did not examine his notes carefully until 
months later. 

But then, on reading a detailed report 
in Baron von Zach’s Correspondence As- 
tronomique, Flaugergues realized that his 
own crude positions gave quite a different 
path across the sky, and he belatedly an- 
nounced his discovery of a new comet. 
No one else ever reported seeing this 
object, 1826 III. 

Early in 1914 a young German astrono- 
mer, W. Hassenstein at Strassburg, looked 
into this story.* Borrowing Flaugergues’ 
record books from the archives of Paris 
Observatory, he studied the original sketch 
maps of 1826 III and its surrounding stars. 
His surprising conclusion was that on 
every night the French astronomer had 
misidentified the star fields, which actually 
matched configurations along the path of 
Biela’s comet! Thus 1826 III had no 
existence of its own, and the observations 
really referred to Biela’s. 


JOSEPH ASHBROOK 





*For the details of Hassenstein’s detective work on 
i III, see Astronomische Nachrichten, 198, 449, 
14. 
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AMERICAN ASTRONOMERS 


REPORT 


Here are highlights of some papers presented at the 101st meeting of the American Astronomical Society at 
Gainesville, Florida, in December, 1958. Complete abstracts will appear in the Astronomical Journal. 


Orbital Motion of Griqua 


Although thousands of asteroids revolve 
around the sun between the orbits of 
Mars and Jupiter, few of them have 
periods that are simple fractions — such 
as one-third, two-fifths, one-half — of the 
period of Jupiter. In the accompanying 
graph of the relative numbers of asteroids 
with various periods, there are well- 
marked “Kirkwood gaps” corresponding 
to periods commensurable with Jupiter's. 
There are few asteroids in the Kirkwood 
gaps, and one of the more recent attempts 
to explain this puzzling phenomenon has 
been reported on page 398 of the July, 
1956, Sky AND TELESCOPE. 

Eugene Rabe, of the University of Cin- 
cinnati Observatory, finds that during 
1943 the faint asteroid Griqua (minor 
planet 1362) passed through the promi- 
nent Hecuba gap, when its 5.93-year pe- 
riod was half that of Jupiter. The asteroid 
provides a favorable opportunity to de- 
termine the mass of the giant planet, for 
the latter’s perturbations are cumulative 
and can increase to very large values. 

Therefore, Dr. Rabe has made detailed 
calculations of the orbital motion of 
Griqua from 1933 to 1975, taking into 
account the attractions of the principal 
planets from Venus to Neptune. During 
this 43-year interval, the semimajor axis 
of Griqua’s orbit will have decreased from 
3.284 astronomical units to 3.244, while 
the period of revolution will have short- 
ened by 40 days. At the same time, the 
orbital eccentricity will increase from 0.34 
to 0.36. 

Because of the large orbital eccentricity, 
Griqua passes relatively near to Jupiter 
every 12 years, at a distance of about 220 
million miles. The periodic repetition of 
the relative positions of the two celestial 
bodies increases the effectiveness of Jupi- 
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The orbits of Jupiter and minor planet 
1362 Griqua are here projected on the 
plane of the earth’s orbit. The halves 
of their orbits lying below that plane 
are dashed. The perihelion and aphel- 
ion points of Griqua’s path are marked 
GP and GA, respectively, with JP and 
JA for Jupiter. Because Griqua’s or- 
bital plane is inclined about 23 de- 
grees to Jupiter’s, the approach to the 
giant planet is not as close as this dia- 
gram implies, and an encounter cata- 
strophic to the asteroid cannot occur. 


ter’s attraction in modifying the asteroid’s 
orbit. 

At perihelion, Griqua comes within 195 
million miles of the sun. When perihelion 
and opposition occur on nearly the same 
date — as will happen in 1959, 1965, and 
1971 — it is possible for us to observe this 
asteroid at a distance of less than 120 
million miles. This proximity consider- 
ably increases the accuracy with which 
the orbital changes can be determined 
observationally. 

Dr. Rabe’s calculations show that for 
such a critical case as Griqua’s, the per- 
turbations in orbital longitude are not 
limited to any maximum amplitude. This 
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was illustrated by two sets of ephemerides 
for the coming perihelion oppositions, 
one set including the planetary perturba- 
tions since 1935, the other computed as 
if no disturbing forces were present. As 
seen from the earth at such times, the 
asteroid’s apparent positions in the sky 
predicted by the two ephemerides will 
differ by 26 degrees in 1959, by 43 degrees 
in 1965, and by 61 degrees in 1971! 
Considering the enormous and continu- 
ously increasing size of these displace- 
ments caused by Jupiter’s gravitational 
force, Griqua seems to be a most suitable 
asteroid for the determination of Jupiter's 
mass. Dr. Rabe urges astronomers to make 
numerous accurate measurements of this 
minor planet’s positions during the com- 
ing decades. Extended ephemerides will be 
published by Cincinnati Observatory, and 
all suitable observations will be analyzed 
there. Dr. Rabe expects to obtain an 
independent value of Jupiter’s mass, 
equivalent eventually in accuracy to de- 
terminations from that planet’s satellites. 


Faint Variable Stars 
in Galactic Nebulae 


Clouds of interstellar matter and cer- 
tain types of faint variable stars are close- 
ly related. In fact, T Tauri- and Orion- 
type variables never occur outside galactic 
nebulae. But a comparison of the rela- 
tive distribution of these stars by Edwin 
B. Weston, Amherst College and Smith 
College observatories, reveals distinct dif- 
ferences from nebula to nebula. 

Considering only single interstellar 
clouds and not the larger cloud com- 
plexes, two extreme cases are observed in 
the distribution of faint emission-line and 
variable stars: 1. They may appear con- 
centrated, in the absence of any very hot, 
highly luminous star, about the edge of 


MOTION (SECONDS OF ARC) 





The average distances from 
the sun of the first 1,563 


T Ul T T T 
1015 800 700658 600 
900 | 750 |s72| 650 

i i i 


, 
405 





asteroids are plotted here. 
Fractions indicate the ratio 
of Jupiter’s period to those 
of asteroids; for simple ratios 
like 3/1, 5/2, and 2/1, there 50 fF 
are marked minima in the 
distribution. These are Kirk- 
wood’s gaps, and the one at 
2/1 is sometimes known as 
the Hecuba gap. The com- 
parative emptiness of the 
right half of the diagram is 
partly due to the greater 
difficulty of discovering the 10 
more distant and hence 

fainter minor planets. Yale 

Observatory chart. 
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The reflection nebula NGC 7023, enveloping a hot 7th-magnitude star, is sur- 
rounded by extensive dust clouds. In the bright nebulosity can be seen many 
faint variables with emission spectra. The stars grouped at the right are distant 
ones, observed through a transparent region of the dust cloud. W. T. Whitney 
used the McDonald Observatory 82-inch reflector for this photograph. 


a cloud of dust and gas of high opacity. 
2. They may be concentrated around a 
hot, highly luminous star embedded in a 
bright nebula. Intermediate situations 
are found, dependent upon the tempera- 
ture and luminosity of the brightest star 
involved in the cloud and upon how long 
it has been shinir with its present 
characteristics. 

Examples of the first case include the 
region about RU Lupi, several other dark 
clouds in Lupus, the nebulosity contain- 
ing R and S Coronae Australis, and sev- 
eral dark Taurus. The high 
opacity of such a dust-filled nebula hides 
from our view all intrinsically faint stars 
except those that are on the cloud’s pe- 
riphery. But at the opposite extreme, in 
the region around S Monocerotis, in the 
Orion nebula, and in NGC 7023 (a re- 
flection nebula), we see the effect of radi- 


o 
1g 


clouds in 


ation pressure of a very hot, luminous 
star that has “blown” the interstellar dust 
outward, thus decreasing the obscuration 
and revealing the faint stars in the deep 
interior of the cloud. Presumably the 
nebular gas, dragged along by the dust, 
also has a considerably reduced density. 
In interpreting these observations, Mr. 
Weston the general dif- 
ferences in the two types of faint vari- 


makes use of 


nebulosities. T 
variable in 


ables involved in such 


Tauri stars are irregularly 
both light and spectrum, the latter al- 
ways exhibiting emission lines and, in 


extreme cases (such as S Coronae Aus- 
tralis), resembling the flash spectrum of 
the sun. An absorption spectrum, if ob- 
servable, is like that of a dwarf of late 
spectral type, but the lines are broader 
and the star is brighter than a correspond 
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ing main-sequence object. On the other 
hand, the Orion variables have spectra 
suggesting spectral types from as early as 
A (possibly even B) all the way to late M. 
If properly classified, stars in this cate- 
gory should not show the marked spectral 
characteristics of the T Tauri objects, and 
on some occasions may have no emission 
lines at all. 

It has been suggested that the unusual 
T Tauri characteristics may result from the 
accretion of matter from the nebulosity 
with which these stars are always as- 
sociated. Mr. Weston points out that 
only in case 1, where no hot luminous 
star is present, are IT Tauri variables 
with the more extreme characteristics 
found. And while Orion-type variables 


This region in Corona 
Australis is rich in neb- 
ular variable stars. The 
large bright nebulosity 
is NGC 6726-7, masking 
the variable S Coronae 
Australis. In the center 
of the picture is a tiny 
comet-shaped nebula, 
NGC 6729, at whose tip 
is the star R Coronae 
Australis, which varies 
irregularly between 
magnitudes 10.0 and 
13.6. This photograph 
was taken in 1946 by 
W. T. Whitney with the 
McDonald Observatory 
82-inch reflector, using 
a panchromatic plate 
without a filter. 





are present in case 1, they are far more 
common in case 2, where a hot star has 
developed, dispersing the dust essential 
to continued ‘T Tauri activity. An ob- 
ject already formed near such a star in 
a dust-free nebula can no longer evolve 
into an extreme T Tauri type, but suf- 
ficient gas may still be present to give it 
an Orion type of spectrum. Perhaps the 
Orion variables represent a_ transition 
stage in the evolution of T Tauri stars 
into dwarf flare stars or other objects 
near the main sequence in the Hertz- 
sprung-Russell diagram. 


Cepheids in the Galaxy 


It has long veen known that in the 
Magellanic Clouds the Cepheid variable 
stars in the outer regions tend to have 
shorter periods than those in the central 
parts. Sidney van den Bergh, now at David 
Dunlap Observatory, described work done 
at the Perkins Observatory to see if 
Cepheids in our own galaxy are distributed 
in a similar fashion. 

That the arrangement of these stars in 
the Milky Way galaxy is not uniform is 
shown by the graphs opposite, for all 
Cepheids fainter than photographic mag- 
nitude 11.0, within 10 degrees of the ga- 
lactic equator, that had been discovered 
up to 1956. Four directions are selected: 
toward the center of the galaxy, toward 
the anticenter (in Taurus), and 90 degrees 
on either side of the center (plotted to- 
gether) toward Cygnus and Carina. 

Almost all the distant Cepheids in the 
direction of the center have periods longer 
than 10 days, with many about 15 days, 
while Cepheids with periods between two 
and eight days are quite rare. On the 
other hand, the short-period objects domi- 
nate the distribution in the direction of 
the anticenter, with the most frequent 
period being only four days. The distri- 
bution in the Cygnus and Carina direc- 
tions is intermediate between those of the 
center and anticenter directions. 

One complication in interpreting these 














differences is that the galactic Cepheids 
are a mixture of both classical (Popula- 
tion I) and Population-II variables. For in- 
stance, the 15-day Cepheids that predomi- 
nate toward the galactic center should 
almost certainly be assigned to Popula- 
tion II — typical of the region of the ga- 
lactic nucleus. However, those Cepheids 
with periods from 3.5 to 10 days are 
almost exclusively of the classical variety. 

Therefore, in order to deal mainly with 
stars of a single type, Dr. van den Bergh 
restricted his subsequent study to the 
Cepheids in the period range from two to 
10 days. With the aid of the period- 
luminosity relation, he calculated the dis- 
tances of individual variables, assuming 
that each star’s light was dimmed by one 
magnitude for each 1,000 parsecs of inter- 
vening interstellar dust. 

To show the striking difference in clas- 
sical Cepheid distribution, two groups 
were chosen for the accompanying maps: 
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Diagrams by S. van den Bergh com- 
pare the periods of Cepheids in differ- 
ent portions of the Milky Way. To- 
ward the center, periods tend to be 
longer than in the opposite direction, 
while Cygnus and Carina present an 
intermediate situation. 


one for periods from two to four days, the 
other for periods of seven to nine days. 
It is evident that the majority of the 
Cepheids with periods around eight days 
are located in the hemisphere of the sky 
toward the galactic center. The stars with 
periods of near three days, however, tend 
to be situated in the opposite hemisphere 
— toward the anticenter. 

Particularly striking is the strong con- 
centration of two-to-four-day stars at about 
10 to 12 kiloparsecs from the galactic nu- 
cleus, much farther out from the center 
of the galaxy than the sun is. This dis- 
tribution is very similar to that found for 
Cepheids of short period in the two 
Magellanic Clouds. Dr. van den Bergh 
believes that this arrangement may have 
the same explanation in all three galaxies. 

As stars evolve, they build up helium 
and heavy elements which are eventually 








Cepheid distributions (longer periods at left) projected on the plane of the 
galaxy. The sun is shown by the central cross, and the numbers mark distances 
in kiloparsecs from it toward the galactic center (downward). 


ejected into interstellar space. Thus, in a 
region containing many evolving stars and 
little gas, the interstellar medium will 
become greatly enriched with heavy ele- 
ments. But it will remain poor in these 
elements if there are few evolving stars 
and much gas. In our galaxy as well as 
in the Magellanic Clouds, the former case 
holds for the central regions, and the 
latter for the outer parts. 

The mean periods of Cepheids will de- 
pend on the evolutionary tracks of the in- 
dividual stars, and on the position of their 
region of instability in the Hertzsprung- 
Russell diagram. Both of these may be 
affected by changing the abundance of 
helium and heavy elements. Therefore, 
Dr. van den Bergh tentatively suggests 
that the dependence of Cepheid periods 
on distance from the galaxy’s center may 
be due to some radial variation in the 
abundance of the heavy elements in 
the interstellar medium from which the 
Cepheids were formed. 


Large Planetary in Norma 


A diffuse nebulosity, NGC 6164-65, first 
noticed by Sir John Herschel in 1834, has 
been tentatively identified by Karl G. 
Henize, Smithsonian Astrophysical Ob- 
servatory, as a planetary nebula. If the 
classification is correct, this object is the 


This gaseous nebula sur- 
rounding a 7th-magni- 
tude star in the south- 
ern sky has recently 
been identified by K. G. 
Henize as a hitherto un- 
recognized planetary 
nebula. In this photo- 
graph taken with the 
48-inch Schmidt tele- 
scope, north is upward 
and east to the left. The 
bright southeastern 
part is NGC 6165, and 
the fainter northwestern 
portion is NGC 6164. 
The long diameter of 
the nebulosity is 6.2 
minutes of arc. Mount 
Wilson and Palomar Ob- 
servatories photograph. 


fourth largest in angular size and one of 
the nearest of all planetaries. 

Objective-prism photographs taken in 
red hydrogen light, during a survey con- 
ducted by Dr. Henize in South Africa for 
the University of Michigan and Mount 
Wilson observatories, show the gas to be 
distributed in a markedly symmetrical 
fashion about the star HD 148937 (1950 
position, 16" 30".2, —48° 0’). As the di- 
rect photograph indicates, the nebula is 
roughly shaped like a figure “8,” and 
bright parts in the nebulosity are sym- 
metrical about the central star. 

If this star, of spectral type BO, is a 
normal main-sequence object, its esti- 
mated distance is 670 parsecs, based on 
its proper motion, spectrum, and appar- 
ent magnitude of 6.9 (brighter than any 
other planetary’s central star). As the ap- 
parent diameter of the nebula is 6.2 min- 
utes of arc, its linear size would be 1.2 
parsecs at that distance. 

However, it seems more likely that the 
central star is a subluminous B or O star 
comparable to those in other planetaries. 
In this case, the distance is only 150 par- 
secs, and the linear diameter 0.27 parsec. 
Careful spectroscopic observations of the 
nebula and central star are needed to in- 
dicate which values are correct and to 


verify the preliminary classification of 
NGC 6164-65 as a planetary nebula. 
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At Suwarrow Island, a remote tropical islet in the central Pacific Ocean east of 

Samoa, Japanese astronomers from Tokyo Observatory set up their equipment. 

This equatorial mounting carried an array of cameras to determine the polariza- 
tion and other characteristics of the sun’s corona. 


MONG expeditions in the Pacific 
A favored by good weather for the 

total solar eclipse last October 12th 
were the Japanese group on Suwarrow 
Island and a party of English and New 
Zealand scientists on the island of Atafu, 
north of Samoa (see Sky AND TELESCOPE, 
December, 1958, page 68). At both sites 
varied observations were made, particu- 
larly of the solar corona. 

The Japanese equipment included two 
four-camera clusters attached to the same 
equatorial mounting, as shown in the pho- 
tograph. These were used by Drs. Yama- 
shita and Shimizu to study polarization in 
the corona. In one set, each camera had a 
long focal length — 230 centimeters — and 
an aperture of 90 millimeters, but two 
were stopped down to 30 millimeters. The 
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other cluster consisted of four {/4.5 cam- 
eras of 65-millimeter aperture, with small 
neutral focal-plane filters to mask the 





Eclipse 
Photographs 


rom the 
South 


Pacific 


bright inner corona so that the outer 
corona would be visible. 

During totality, exposures of }, 5, 45, 
and 60 seconds were made with the short- 
focus instruments, and five-second expo- 
sures with the others. It should be pos- 
sible to measure the polarization of the 
corona to a distance of 30 solar radii from 
the limb of the sun on the short-focus 
photographs and to seven solar radii on 
the long-focus plates. 

Also on Suwarrow Island, Drs. Tanabe 
and Kato employed an {/4.8 Aero-Nikkor 
lens of 50-centimeter focal length for a 
photoelectric survey of the outer corona 
and zodiacal light. The instrument was 
equipped with rotating blue, yellow, and 
polaroid filters. In addition, these observ- 
ers made photoelectric measurements olf 
the airglow during totality, using a rotat- 
ing polaroid set behind a birefringent fil- 
ter, so that the effective wave length was 
continuously changed. The D lines of 
atmospheric sodium and other emission 
lines at 6300 and 5577 angstroms were 
measured. 

In another important Japanese pro- 
gram, the flash spectrum, which is seen at 
the beginning and end of totality, was 
observed by the method of grazing inci- 


A small section of the 
flash spectrum at the 
1958 eclipse, recorded 
by Japanese astrono- 
mers. Each bright arc is 
an image of the glowing 
solar chromosphere in 
one spectral line: left to 
right, hydrogen-epsilon, 
and the H and K lines 
of ionized calcium 
(widely separated). 

















The solar corona during totality on October 12, 1958, as photographed at Suwarrow Island. Polaroid filters were placed so 

the plane of polarization (defined by the orientation of the magnetic vector) is vertical in the left picture and horizontal 

in the other. The conspicuous differences demonstrate a marked degree of polarization of coronal light. Short gray lines 
indicate north with respect to the center of the sun. 


dence. A 30-cm. coelostat and auxiliary 
mirrors fed the image of the sun to a 
Bausch and Lomb replica grating ruled 
with 1,200 grooves per millimeter (30,500 
lines per inch). The light from the chro- 
mosphere met these rulings at a very 
oblique angle; hence the spectral images 
of the sun’s edge were elliptical in shape, 
rather than circular as in a conventional 
flash spectrum. 

The enlargement shows this effect: the 
lengths of the axes of the image ellipses of 
the H and K calcium lines, for example, 
are four and 20 centimeters, the shorter 
axis being parallel to the dispersion. Thus, 
even the whole visible depth of the chro- 
mosphere, about 10 seconds of arc, is 
jammed together into a narrow line with 
a width of less than 0.2 millimeter in the 
direction of the dispersion. This permits 
measurement of line profiles without difh- 
culties from the depth of the chromo- 
sphere, as would be the case for the 
ordinary technique. 


This interferometer pic- 
ture of the corona was 
obtained at Atafu by H. 
von Kliiber. The bright 
fringes were formed by 
parallel glass plates in 
the optical path. Analy- 
sis of their pattern will 
give information about 
physical conditions in 
the outer atmosphere of 
the sun. 


With this equipment, Drs. Suemoto and 
Hiei used 800 feet of film to obtain 280 
exposures from 1/25 second to 10 seconds 
in duration. Near totality an 0.7-second 
exposure was made each second. Thin 
clouds affected the results at the middle 
of totality and near third contact. 


On Atafu, somewhat earlier in the day, 
Dr. H. von Kliiber, University of Cam- 
bridge, made interferometer observations 
of spectral lines in the solar corona. One 
of his pictures is reproduced here, of the 
corona in the light of its 5303-angstrom 
emission line, due to iron atoms that have 
lost 13 electrons. The photograph was 
taken with a Fabry-Pérot interferometer, 
containing two parallel glass plates, which 
produced strong interference _ fringes. 
Measurements of the intensity distribu- 
tion in these fringes will permit evalua- 
tion of the profile of the 5303 line, which 
can be used in deducing the temperature 
and density of the corona. 





NEW ULTRAVIOLET PRISM 
FOR CASE SCHMIDT 

Astronomers of the Warner and Swasey 
Observatory in Cleveland will now be 
able to study extremely hot, blue stars 
with the aid of a new objective prism that 
is transparent to ultraviolet light. Two 
feet in diameter and weighing 72 pounds, 
the prism will be carried at the top of 
the 24-inch Schmidt telescope at the Case 
Institute of Technology’s Nassau Astro- 
nomical Station, near Chardon, Ohio. 

The prism is made of special imported 
glass, known as Schott UBK-7, which 
passes the shorter wave lengths of light. 
The Case Schmidt is one of the few 
having a correcting plate that is trans- 
parent to ultraviolet light, and with the 
prism will enable extension of the Warner 
and Swasey program to 
short wave lengths. 

With a grant of $10,500 from the Na 
tional Science Foundation, the prism was 
fabricated by Perkin-Elmer Corp., and 
mounted by Warner and Swasey Co. 


spectroscopic 





CORRECTIONS 

In the November, 1958, issue, in the 
first paragraph of the second column on 
page 11, Dr. Peter van de Kamp was re- 
ported to have been appointed chairman 
of the IAU commission on proper motion 
and parallaxes. He was actually ap- 
pointed chairman of the double star com- 
mission. 

Jay H. Respler, of New York City, 
points out that the rocket shown on page 
244 of the March issue is not the same 
as the one on page 246. A comparison of 
the photographs reveals their differences, 
the first being the Thor-Able used for 
Pioneer II, and the second the modified 
Jupiter of Pioneer III. 
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Kitt Peak Observatory’s 
84-inch Mirror Cast 


HONEYCOMBED pyrex glass disk seven feet in 

diameter, 13 inches thick, and weighing over 
3,500 pounds, is now being cooled in a special oven 
at the Corning Glass Works in upstate New York. 
It is the largest glass blank to be cast for a telescope 
mirror since completion of the 200-inch disk some 25 
years ago. 

Six months of planning and engineering preceded 
actual making of the blank early this year, and it will 
remain for seven months in the annealing kiln. Des- 
tined for the National Astronomical Observatory’s 
84-inch reflector on Kitt Peak in southern Arizona, the 
blank will be shipped to Tucson this summer. 

Nine separate pieces of glass were melted down at 
2,300° Fahrenheit in a process known as sagging. 
Although disks up to 72 inches in diameter have been 
cast by this method, these were solid blanks without 
ribbing. Such mirrors as the 200-inch have been made 
by ladling molten glass into the mold, but the new 
method is cheaper and reduces bubbles in the glass. 

One of the major tasks was building the mold for 
the ribbed structure. Corning engineers followed the 
work of George V. McCauley, who had supervised 
casting of the 200-inch blank and had worked out the 
design for the ribbing. Each core, made of ceramic 
brick, was precisely placed with templates, then ce- 
mented and bolted in position. A special cooling sys- 
tem prevented the bolts from melting while the disk 
was being formed. 

The uppermost picture shows craftsmen placing 
the ceramic cores. The central one was 26 inches in 
diameter, forming the mirror’s central perforation 
(for Cassegrainian optics). The other cores were 
round, triangular, and kidney-shaped, to form the 
proper surfaces against which the mirror’s flotation 
system would support the mirror in its cell. 

In the center picture, the chunks of glass are in 
position, the largest piece of 2,796 pounds resting on 
the center core, which was reinforced beneath by steel. 
But shortly after the furnace began heating up, this 
big piece of glass developed a crack. Since an early 
breakage of any sections of the glass might damage 
the delicate cores, the melting process was halted 
while the loosening pieces were sliced off and placed 
in new positions around the mold. 

The melting then proceeded satisfactorily. An 
extra 48 hours of heating was used to eliminate slight 
bubbles, and the disk was then removed from the 
kiln. ‘The lowest picture shows the transparent molten 
glass, glowing with an orange light, on its way to the 
annealing kiln. In the latter, the temperature was 
to be held constant for two months, then lowered 
at the rate of about one degree centigrade per day. 
This long cooling is essential to prevent stresses and 
strains from being set up in the glass. 

Standard equipment could not be used for this en- 
tire operation. Part of the special equipment included 
the huge table on which the mold rests, the latter 
actually forming the bottom parts of the furnace 
and annealer. The table was raised to shut tight 
these enclosures. It was moved along two rails into 
the dome-shaped furnace and to the annealer. 

Once the disk reaches Tucson it will be ground and 
polished. If past experience with large mirrors is any 
guide, it may be several years until the last small cor- 
rections to its figure are complete. Preliminary plans 
for the new observatory were given on page 493 of 
the August, 1958, issue of Sky AND TELESCOPE. 











OBSERVING THE SATELLITES 


Vancuarp II 

IRST of a new series of artificial satel- 

lites for weather research, Vanguard 
II entered into a long-lived orbit on 
February 17th at 16:05 Universal time, 
10 minutes after the three-stage rocket 
carrier rose from its Cape Canaveral 
launching pad. 

This 22,600-pound rocket assembly was 
72 feet long and 45 inches in diameter at 
its base. Liquid oxygen and kerosene 
powered the first stage for 130 seconds, 
after which the next stage operated for 
110 seconds, using nitric acid and unsym- 
metrical dimethylhydrazine as fuel. This 
stage contained the complete guidance 
and control system that directed the 
gimbal-mounted engines of the first two 
stages, and that jettisoned the protective 
nose cone during powered second-stage 
flight. 

Then, during five minutes of upward 
coasting before the second stage was sepa- 
rated, the rocket was given a spin of 180 
revolutions per minute to stabilize its 
orientation. At the programmed height, 
the solid-fuel third-stage engine was 
ignited, and within about a minute the 
velocity had reached approximately 18,- 
300 miles an hour. The instrumented 
satellite was thrust away from the burned- 
out final stage at a relative speed of about 
four feet per second, and the two objects 
began moving through space in closely 
similar orbits. Their period of revolu- 
tion was initially 125.9 minutes. The 
satellite itself is designated 1959a1, while 
the last-stage carrier rocket is 1959«2. 

The 21-inch, 23-pound spherical satel- 
lite was expressly intended to observe the 
changing large-scale distribution of cloud 
masses over the earth’s surface, in a pro- 
gram of the National Aeronautics and 
Space Administration. 


The aim was to 





provide a broad picture of the cloud 
cover, rather than its fine details. Seen 
from above, clouds reflect about 80 per 
cent of the sunlight falling on them, but 
land and sea areas are much darker, re- 
flecting only 15 to 20 and five per cent, 
respectively. 

The scanning apparatus was devised by 
the Army Signal Research and Develop- 
ment Laboratory at Ft. Monmouth, New 
Jersey. Two photocells, sensitive primari- 
ly to infrared radiation, receive the light 
collected by a pair of 3-inch parabolic mir- 
rors. These scanners are mounted on op- 
posite sides of the sphere, at a 45-degree 
angle to its spin axis, and at least one 
photocell scans the earth 50 times per 
minute when the satellite is lowest. 

Each mirror’s field of view is slightly 
more than one degree, covering about 
seven miles on the earth’s surface when 
the satellite is at perigee, 347 miles high. 
A sweep of a scanner from horizon to 
horizon is then some 600 miles long; at 
apogee, the satellite rises to about 2,065 
miles, but this was always over the night- 
time side of the earth during the limited 
lifetime of the transmitting batteries. The 
inclination of the satellite orbit limited 
the scans to latitudes from about 35° 
north to 35° south. 

Data from the scanners was accumu- 
lated on a 75-foot loop of 4-inch mag- 
netic tape, which could be played back 
through a radio transmitter operated on 
command from one of six ground sta- 
tions. Such telemetering required only 
a 60-second burst, during which the tape 
automatically erased itself to be ready 
for further observations. The ground sta- 
tions are in Georgia, California, Peru, 
Australia, and two in Chile. 

The satellite’s one-watt telemetering 
transmitter operated at 108.03 megacycles, 
until its mercury batteries ran down 
(about the middle of March). To pro- 


Left: Compare this 
closeup of the Vanguard 
instrument package 
with the sectional view 
at the top of this page. 


Right: During final 
assembly, the upper half 
of the satellite’s brightly 
polished shell is being 
lowered into place by 
technicians. Note the 
arrangement of the in- 
terior to provide dy- 
namic balance of the 
components around the 
spin axis. U. S. Army 
photographs. 





This cutaway sketch of the Vanguard 
weather sphere shows: 1, photocell 
window; 2, tape recorder; 3, radio re- 
ceiver; 4, transmitter for meteorolog- 
ical data; 5, parabolic mirror and 
photocell; 6, electronic components; 
7, tracking transmitter; and 8, mercury- 
cell batteries. U. S. Army picture. 


long their life, the tape recorder was 
shut off by solar batteries whenever the 
satellite was in the earth’s shadow. 

For radio tracking, a second, low-power 
transmitter sent a continuous signal which 
was recorded by Minitrack stations. A 
heat-sensitive crystal in this transmitter 
indicated the temperature within the 
satellite as averaging +86° Fahrenheit 
during the initial revolutions, the ex- 
tremes being +50° and +140°. 

The first optical observations were 
made during the tenth revolution around 
the earth, when successful photographs 
were taken with the Baker-Nunn camera 
at Woomera, Australia. On the same 
evening, February 18th, a team of visual 
observers at China Lake, California, de- 
tected the satellite with 120-mm. tele- 
scopes. The 21-inch sphere is a faint ob- 
ject, being reported as magnitude +8 or 
+9. 

The spent carrier rocket, 1959a2, is a 
51-pound cylinder, 57 inches long and 18 
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in diameter. There were not enough 
optical observations of this body to es- 
tablish its orbit until more than a week 
had passed. It could then be ascertained 
that the initial period of the rocket was 
4.7 seconds shorter than for the sphere. 
The rocket has been reported as magni- 
tude +7, but because of its tumbling we 
may expect it to be sometimes much 
fainter. 

By February 26th, the spherical satel- 
lite had completed 108 revolutions around 
the earth, and on 96 of these its weather 
reports were successfully received, accord- 
ing to an NASA spokesman. Nearly all 
of the 12 exceptions represented failures 
of the ground stations rather than of the 
satellite. From these observations it was 
planned to construct maps of the earth’s 
cloud cover, after the data had been re- 
duced. 

The most recent information about 
the orbit of the sphere made available by 
NASA indicates that on February 24th at 
18" Universal time the perigee-to-perigee 
period was 125.853 minutes, shortening 
by 0.027 second per day. The orbital 
inclination was given as 32.87 degrees. 


8 he ee aa 





Vanguard II rests atop its launching 

vehicle at Cape Canaveral, just before 

the protective nose cone is put in 
place. NASA photograph. 
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ANOTHER ARTIFICIAL PLANETOID 


N MARCH 4th, at 22:24 Universal 

time, a cone-shaped 13.4-pound in- 
strument package passed within 37,000 
miles of the surface of the moon and 
traveled on into the solar system, to be- 
come a satellite of the sun. Thus, both 
the United States and the Soviet Union 
have projected missiles into interplanetary 
space, the Russian “Mechta” having 
passed the moon on January 4th (page 
197, February issue). 

According to press accounts, Pioneer 
IV, as the American projectile is called, 
was to reach perihelion on March 17th, 
91,750,000 miles from the sun (about the 
same distance as the earth’s perihelion). 
Then it will travel outward to aphelion 
on September 29th, when its solar dis- 
tance will be 105,830,000 miles. The 
eccentricity of the orbit is about seven 
per cent, whereas that of “Mechta” is 
nearly 15 per cent. The period of orbital 
revolution of Pioneer IV is 392 days. 

The launching took place at Cape 
Canaveral, Florida, on March 3rd, by 
means of a 60-ton four-stage Army Juno-II 
rocket. This imparted a top speed of 
24,791 miles per hour to the gold-coated 
probe. Although this was !94 miles per 
hour less than intended, escape velocity 
was exceeded by 200 miles an hour. The 
small discrepancies in velocity and direc- 
tion prevented the Pioneer from passing 
as close to the moon as planned. The in- 
creased distance appears to have caused 
nonoperation of a photoelectric sensing 
device, which was to have been triggered 
by the reflected light of the moon. How- 
ever, an arrangement intended to slow 
down the vehicle’s spin functioned satis- 
factorily. 

Pioneer IV contained instruments to 
record radiation intensities in the Van 
Allen belt. Such data were being radioed 
back to earth, but their detailed analysis 
will require some time. There was no in- 
dication that the space probe had passed 
through any clouds of high-energy parti- 
cles ejected from the sun. 

A solar orbit closely similar to that of 
the 20-inch probe is undoubtedly being 
followed by the spent fourth-stage Ser- 
geant rocket, which could not be tracked. 
This had provided the final launching 
thrust that ended about 4} minutes after 
the take off on March 3rd at 05:10:30 
Universal time. Radio signals from the 
probe’s 0.18-watt radio transmitter oper- 
ating at 960.05 megacycles were successful- 
ly received until “artificial planet 2” had 
receded. to 410,000 miles from the earth. 


DISCOVERER I 

N artificial moonlet was fired south- 

ward into a polar orbit from Van- 
denberg Air Force Base, California, on 
February 28th at 21:49:15 Universal time. 
The novel launching was under the aus- 
pices of the Advanced Research Projects 
Agency of the Department of Defense. 





Malfunctioning of its radio transmitter 
led to much uncertainty during the fol- 
lowing days as to whether Discoverer I had 
actually attained orbit. Because the 
launching took place shortly after noon, 
optical observations were impossible ex- 
cept from the polar regions, for reasons 
given on page 260 of the March issue. 
Months would pass before such a satellite 
could become visible from the middle lati- 
tudes, but the expected orbital lifetime of 
Discoverer I is only about five weeks. 

The entire second-stage rocket, 18.8 feet 
long and five feet in diameter, weighing 
about 1,300 pounds after its fuel was 
spent, presumably entered into orbit 7} 
minutes after launching. The first-stage 
booster was a Douglas Thor intermediate- 
range ballistic missile, powered for 2} 
minutes by kerosene and liquid oxygen. 
After coasting for an equal length of 
time, thrust began in the Discoverer stage, 
which employed a Bell engine burning a 
spontaneously igniting mixture of hydro- 
carbons and fuming nitric acid. 

According to reports issued by ARPA, 
it appears that the satellite was intended 
to be continuously stabilized with its long 
axis horizontal as it circled the earth. This 
would require the continuous application 
of power while in orbit. 

However, the stabilizing system failed 
to function properly, and the tumbling of 
19598 interfered with the reception of its 
highly directional radio transmissions by 
Air Force ground stations. 

This vehicle was launched partly to try 
out its thrust and guidance systems, and 
partly to test the new Pacific Coast facili- 
ties. Plans announced by ARPA call for 
development of methods for returning 
satellites to selected areas of the earth. 
Small animals will be carried, to provide 
information for the man-in-space program 
of the National Aeronautics and Space 
Administration. 


SEARCHING FOR THE LosT 
ROCKET OF VANGUARD I 


jn MARCH 17th the high-flying 
Vanguard test sphere, 195882, com- 
pleted its first year in orbit. It continues 
to be tracked regularly, thanks to its still- 
active radio transmitter powered by solar 
batteries. The orbit is known with enough 
accuracy to permit predictions a month 
in advance. 

However, 195881, the rocket carrier 
that accompanied Vanguard I into orbit, 
is lost, in spite of the fact that it is much 
larger than the 6-inch sphere and should 


' be readily visible at suitable times. April 


will provide favorable conditions for 
Moonwatch observers in the southern 
United States to search for it. 

When the sphere was originally sepa- 
rated from the rocket carrier, their rela- 
tive velocity was 0.95 feet per second, 
according to the Naval Research Labora- 
tory. This corresponds to an initial dif- 
ference in period of not more than one 
second per revolution. We also know 












































The first Baker-Nunn photograph of the Vanguard-I 6-inch sphere, taken Jan- 
uary 10, 1959, at 2:20:54 Universal time, at Organ Pass, New Mexico. This 
satellite was then about 900 miles high. The exposure time was 19.3 seconds 
and the camera’s primary driving rate was 17} minutes of arc per second of 
time, causing the stars to register as long streaks. The heavy trail crossing the 
satellite’s short track is 12 Trianguli. Regular breaks in the track are presumably 
caused by rotation of the satellite, not the camera shutter. Smithsonian Astro- 
physical Observatory photograph. 


from the dimensions of the two bodies 
that the average atmospheric drag on the 
carrier is at most 50 per cent greater than 
that on the sphere, whose period short- 
ened by only 0.15 per cent during the 
vear. 

Calculations based on these facts show 
that the planes of the two orbits should 
nearly coincide; the ascending node of 
8l’s orbit lies only one or two degrees 
west of the ascending node of 82. While 
we therefore know the approximate orbit 
plane of the carrier rocket, we cannot tell 
at what point in its orbit it will be at a 
particular time; the drag on the irregular- 
ly shaped rocket is not known accurately 
enough for that. 

For an effective search, it is necessary 
that the orbit plane be suitably located 
with respect to the sun, and that the 
rocket be near its perigee, so it is not 
dimmed by great distance from the ob- 
server. (The angular distance from the 
ascending node to perigee may be at most 
three degrees larger for the rocket than 
for the sphere.) 

The inclination of the orbit is 341 de- 
grees, so the northern apex of the orbit 
plane is at a latitude of 341°. The nodes 
move westward 3.02 degrees per day, and 
the position of the apex moves similarly. 
On the evening of this April 14th, the 
Northern Hemisphere apex will cross 
the observer’s meridian at about the end 
of nautical twilight, that is, when the sun 
is 12 degrees below the horizon. The situ- 
ation will allow an observing group to 
man a fence of telescopes for the full 
duration of one revolution of Vanguard I, 


about 134 minutes, beginning as soon as 
the sky becomes dark enough. 

At some time during this interval, 
195881 will cross the sky, traveling from 
west to east. Its probable magnitude 
should be between +6 and +8, for its 
height above the ground at the apex will 


be nearly 500 miles. A few days later, 
on April 18th, the apex height will be 
about 415 miles, but this part of the orbit 
will lie much closer to the sun — about 
15 degrees west of the observer at the end 
of nautical twilight. Furthermore the 
moon may interfere with observations, as 
it will then be gibbous, 10 days old. 

But earlier in April, from about the 
8th onward, conditions are the most favor- 
able. The apex of the orbit plane reaches 
the observer’s meridian about 110 min- 
utes after the end of nautical twilight, 
and the expected ground height is around 
700 miles. This height is just sufficient 
to permit sunlight to fall on the apex 
point of the orbit from the end of nauti- 
cal twilight onward. By extending the 
fence southward, provision can be made 
to catch the rocket at a lower altitude as 
it moves northward toward the apex. 
Therefore, the observations should still 
begin at the end of nautical twilight. This 
general situation applies all through the 
week from April 8th to 14th. 

On or about July 11th the Vanguard-I 
orbit apex will again be favorably situ- 
ated with respect to evening twilight near 
latitude 35° north in the United States, 
and at that time the perigee point will 
lie very close to the apex. 

The writer will be pleased to supply 
serious observers, who send a stamped re- 
ply envelope, instructions for computing 
the settings of telescopes so that the most 
favorable portion of the orbit is kept un- 
der view during an April observing ses- 
sIOn. 

MARSHALL MELIN 
Research Station for Satellite Observation 
P. O. Box 4, Cambridge 38, Mass. 
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Q. Are there any green stars? 

A. No. There are a few reports pub- 
lished by early observers mentioning green 
stars, but this impression is known to be 
subjective. 

Q. Which of the nine principal plan- 
ets is the smallest? 

A. Mercury, which has a diameter of 
2,900 miles. The next larger planets are 
Pluto, 3,600 miles, and Mars, 4,200. 

Q. What kind of time is referred to 
when it is said that 15 degrees equal one 
hour? 

A. This refers to solar time if the sun’s 
daily motion is involved and to sidereal 
time if a star is being observed. 

Q. What is the prime focus of a tele- 
scoper 

A. This is the place at which the tele- 
scope’s mirror or lens brings the gathered 
light rays to a focus and forms an image 
without the use of secondary mirrors or 
lenses. This image may be examined with 
an eyepiece, photographed, or used for 
spectroscopy or photometry. 


Q. During an eclipse of the sun, can 
the solar corona be seen if the moon does 
not completely hide the sun’s disk? 

A.. No. Totality requires 100 per cent 
obscuration, for even very little light from 
the photosphere will blot out the corona, 
which is about one millionth as bright as 
the whole sun. 

Q. What do the terms inferior and 
superior mean when referring to a planet 
or a conjunction with the sun? 

A. Inferior planets have orbits within 
the earth’s (Mercury and Venus), whereas 
superior planets are farther from the sun 
than the earth is (Mars to Pluto). Inferior 
conjunction occurs when a planet passes 
between us and the sun (only Mercury 
and Venus can do this). Superior con- 
junction is when an inferior planet is on 
the other side of the sun from the earth; 
for the superior planets this position is 
simply called conjunction. 

Q. What is retrograde motion of a 
planet or asteroid? 

A. It is an apparent westward move- 
ment among the stars, as opposed to the 
usual eastward motion. It occurs when 
the earth overtakes and passes a superior 
planet, or when an inferior planet passes 
the earth. W.E. S. 
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Some 
Astronomical 
= e Stamps—IV 
en ae ae ALPHONSE P. MAYERNIK 


The Big and Little Dippers are realistic in the red and indigo 
design of this 44.75-lire, 1933 airmail of Cyrenaica, a former Italian 


colony that is now part of Libya. 


. UR STAMPS this month are representative of 
O a relatively large number that have constella- 
tions and stars in their designs. Although a 
few of these issues seem to have been put out for 
specific astronomical events, it is the general sym- 
bolic appeal of stellar configurations that has led to 
their use on the postals of many countries. 

To incorporate constellations on stamps, the phil- 
atelic designer must cope with components that are 
small in relation to the spaces between them. The 
attempts have usually been successful, but sometimes 
the result has neither grace nor accuracy. For in- 
stance, compare the distorted Big Dipper sprawled 
over the Alaska statehood commemorative with the 
same star group on the Canadian stamp or on the 
10-yen Japanese issue. 

The most common star groups on stamps are the 
Big Dipper and the Southern Cross, whose impres- 








An olive-green and olive, 400 + 
200 reis, Brazilian semipostal 
stamp of 1939. Compare this 
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The Big Dipper and its position 
with respect to the North Star 
have been carefully plotted on 
this handsome 15-cent gray 
Canadian pictorial of 1954. 





sive patterns have evoked much prose and poetic 
imagery. The Big Dipper is part of the Greater 
Bear (Ursa Major), associated with the Greek legend 
of Kallisto, a beautiful maiden changed into a bear 
by the jealous goddess Hera. Thus transformed, 
Kallisto was almost slain by her son Arcas. To pre- 
vent this tragedy, Zeus changed him into another 
bear (Ursa Minor) and placed them both in the 
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reversed representation of the 
Southern Cross with the more 
accurate configurations on the 
stamps of Australia (below left) 
and New Zealand (below). 
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Left: The Southern Cross is correctly proportioned on a 7}-pence ultramarine stamp of Australia, commemorating the 16th 
Olympic games held at Melbourne in 1956. Center: Issued in 1952 to publicize telecommunications, this 20-centime red-lilac 
and gray-blue Swiss stamp pictures a star cluster, and is one of a set of four with similar designs. Right: A violet-blue 
6-pence New Zealand issue of 1958, marking the 30th anniversary of the first air crossing of the Tasman Sea between 





Australia and New Zealand, shows the Southern Cross. 
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This 7-cent United States airmail stamp is blue, while the 
20-centavo Argentinian is olive-green, having been issued in 





1951 to mark the 10th year of the state airlines. 


sky. To satisfy Hera, Tethys (ruler of the 
sea) barred them from entering the water. 
This is why, according to the legend, they 
circle the pole without setting. 

Although visible to the ancient Greeks, 
the Southern Cross was known only as 
part of the Centaur, being listed that 
way by Ptolemy in the 2nd century A.D. 
Owing to precession, this star group has 
become invisible from Europe. Augustin 
Royer, a Frenchman, was probably the 
first to describe Crux as a separate constel- 
lation, in 1679, although its four bright 
stars were mentioned by European voy- 
agers at least 200 years earlier. Dante 
described them accurately in Purgatorio: 

Al altro polo e vidi quatro stelle 

Non viste mai fuor che alla prima 

gente, 

(Upon the other pole and saw four 

stars 

Ne’er seen before save by the primal 


people,). 
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At the left, the Big Dipper is pictured on a 10-yen dark green postal, while at the right the Southern Cross has a 





Crux is compact, only eight degrees in 
length. Its brightest star, Alpha Crucis, 
at the top of the cross, is a fine multiple 
system with two Ist-magnitude compo- 
nents. An awe-inspiring feature of Crux 
is the great dark spot in the Milky Way 
called the Coalsack. 

The Pleiades, depicted on a set of four 
Swiss stamps, were the seven daughters 
of Atlas in Greek mythology. Legend says 
they were placed by the gods among the 
stars and that all seven remained visible 
to men until Asterope faded away, from 
shame at having married a mortal. 

The Star of Bethlehem appears on two 
Cuban stamps. It is still unknown what 
natural phenomenon may have been seen 
by the three magi in the Biblical story. 
Some popular suggestions are a super- 
nova, a comet, a fireball, or a conjunction 
of planets (see Sky AND TELEscoPE, De- 
cember, 1956, page 66). 

(To be continued) 
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Two Cuban stamps of 1956 depict the 
Star of Bethlehem. The 2-centavo red 
and slate-green one is shown here. 





nautical set- 


ting on a 5-yen purple stamp. Japan issued them in 1952 to mark the 75th year of its membership in the Universal Postal 
Union. In the center is a symbolic view of Crux (when below the south celestial pole) on a 3-peso violet-blue 1954 stamp of 
Argentina, publicizing a telecommunications conference in Buenos Aires. 
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Amateur Astronomers 


AN AMATEUR OBSERVATORY IN HONOLULU, HAWAII 


WO MONTHS were required to con- 
struct the observatory pictured here. 
My wife and I worked continuously for 
five vacation weeks, and part-time for 
three more weeks. Our Marian Walley 
Observatory is located at latitude 21}° 
north, longitude 158° west, and accom- 
modates an 8-inch electrically driven re- 
flector. ; 
The building has 12 sides, with a four- 
foot door and two windows. The con- 
crete foundation is six inches thick, except 
for an 18-inch base under the telescope 
mounting. The hemispherical dome _ is 
9.55 feet in diameter, so that one inch 
of rotation is one degree along the hori- 
zon. Four heavy clamps hold the dome 
in high winds. It sits on 14 rubber-tired 
14-inch wheels, with 14 more wheels keep- 
ing it centered. The shutter is also on 
rollers, and the 24-inch-wide slit extends 
12 inches beyond the zenith for overhead 
viewing. 
Materials for the observatory cost slight- 
ly over $400, including $32 for 2,000 
screws, as all joints were glued, nailed, 
and screwed. All the wiring is under- 
ground, 
During observing there is for 
cight persons within the building, two at 
the telescope and six on folding chairs. 


Space 


COST OF FIELD TRIPS 
AT DENVER CONVENTION 

A complete package of tickets for the 
three field trips planned at the Nation- 
wide Amateur Astronomers Convention 
in Denver, Colorado, this August 28-31, 
will cost $11.00 per person. Reservations 
are now being accepted by Ned Onstott, 
2421 Second Ave., Pueblo, Colo. Tickets 
for the individual trips are also available. 
Each tour is to be made by chartered bus 
only. 

The first trip will be on Friday, August 
28th, to the National Bureau of Standards 
and its radio telescope installations near 
Boulder (see page 304). On an individual 
ticket basis, this will cost $1.75. 

The Air Force Academy 


tour and 





Mr. and Mrs. P. C. Walley have built 
this practical observatory in their 
Honolulu backyard. 

Members of the Hawaiian Astronomical 
Society have a standing invitation to ob- 
here Friday night, weather 

permitting. 


serve every 
PAUL C. WALLEY 

2951 Kuahiwi Way 
Honolulu 17, Hawaii 


chuck-wagon dinner at Colorado Springs 
on August 29th (page 250, March issue) 
is priced at $5.75 for each amateur. A 
third field trip on September Ist, the day 
after the convention formally closes, is 
to the High Altitude Observatory in 
Climax, Colorado. The 220-mile eight- 
hour round trip is $4.25 per person, with 
buses scheduled to leave Denver at two- 
hour intervals with three different groups 
of delegates. 


MOONWATCH MEETING 
IN CALIFORNIA 
Eleven Moonwatch stations, in the area 
from Portland, Oregon, to Whittier, Cali- 
fornia, were represented by 39 amateurs 
attending the second Northern California 





Some members of the Pontchartrain Astronomy Society and their telescopes. 
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Moonwatch convention on January 24th. 
Sponsored by the Walnut Creek team and 
held at Diablo Valley College in Concord, 
the informal meeting included a review 
of orbital calculations, methods for locat- 
ing the earth’s shadow, a graphical method 
of making precise predictions of meridian 
crossings, plans for short-wave communi- 
cation, and summaries of each station’s 
operations. DONALD F. CHARLES 
868 Audrey Court 

Pleasant Hill, Calif. 





MID-STATES CONVENTION 

The Mid-States Region of the Astro- 
nomical League will hold its annual meet- 
ing at the University of Tulsa, Tulsa, 
Oklahoma, June 20-21. The host is the 
Astronomy Club of Tulsa. Chairman for 
the convention is Roger C. Fletcher, 2317 
S. Marion, Tulsa 14, Okla. 


NORTH CAROLINA 
AMATEUR DIES 

F. B. Eason, of Wilson, North Carolina, 
for many years a regional director for 
the American Meteor Society, passed away 
last November 8th. Mr. Eason was active 
in collecting observations of fireballs from 
which their paths through the atmos- 
phere and their orbits around the sun 
could be computed. He also encouraged 
amateurs in the South to participate in 
meteoric astronomy. 





STATE COLLEGE, PENNSYLVANIA 

A dozen persons are members of the 
Nittany Valley Amateur Astronomers. 
The secretary is Mrs. Philip B. Lovett, 
626 W. Nittany Ave., State College, Pa. 


VALPARAISO, INDIANA 

Originally started by students of the 
university, the Valparaiso University 
Astronomical Society welcomes any in- 
terested person to membership, regardless 
of age. Dr. D. L. Shirer of the physics 
department is the faculty advisor. 

The club recently began grinding the 
mirror for a 6-inch telescope. The cor- 
responding secretary is George G. Arnold, 
Box 276, Valparaiso University, Valpa- 
raiso, Ind. 


BURBANK, CALIFORNIA 
There are 17 members in the Burbank 
Astronomical Society. Dennis Rhoades, 
823 Irving Dr., Burbank, Calif., is the 
secretary. 





PONTCHARTRAIN, LOUISIANA 

Last January, 26 amateurs organized 
the Pontchartrain Astronomy Society. 
During each month they meet on the 
first Friday for a lecture and at least once 
for observing. In addition to the senior 
membership, there are 20 juniors. 

Officers are: Mrs. Faith Lee, 1511 Man- 
dolin, New Orleans 22, La., president; 
J. W. Northrup, HI, vice-president; Fred 
Overmier, secretary; and B. L. Hill, Jr., 
treasurer. 








THIS MONTH’S MEETINGS 
saltimore, Md.: Baltimore Astronomi- 
cal Society, 8 p.m., Enoch Pratt Library. 
\pril 20, Dr. Herbert Friedman, Naval 
Research Laboratory, “Rocket Observa- 
tions of the October 12, 1958, Eclipse.” 

Cleveland, Ohio: Cleveland Astronomi- 
cal Society, 8 p.m., Warner and Swasey 
Observatory. April 3, Drs. Geoffrey R. 
and E. Margaret Burbidge, Yerkes Ob- 
servatory, “The Evolution of the Chemi- 
cal Elements.” 

Edinburg, Tex.: Magic Valley Astro- 
nomical Society, 8 p.m., science building, 
Pan American College. April 24, Prof. 
Paul R. Engle, Pan American College, 
“Amateur — Making.” 

Lemont, Ill.: Argonne Astronomy Club, 
8 p.m., chemistry building, Argonne Na- 
tional Laboratory. April 22, William B. 
Doe, Argonne National Laboratory, “‘As- 
tronomical Photography and Photometry.” 

Madison, Wis.: Madison Astronomical 
Society, 8 p.m., University of Wisconsin 
Planetarium. April 8, Dr. C. M. Huffer, 
Washburn Observatory, demonstration of 
the University of Wisconsin Planetarium. 

Marietta, Ohio: Marietta Astronomical 
Society, 7:30 p.m., home of Miss Lillian 
E. Cisler, Cisler Terrace. April 29, Prof. 
Winston Love, Marietta College, “Our 
Expanding Knowledge of the Universe.” 

New York, N. Y.: Amateur Astronomers 
Association, 8 p.m., American Museum of 
Natural History. April 1, Walter J. 
Semerau, Union Carbide Corp., “Con- 
struction and Use of Solar Observing 
Equipment for the Amateur.” 

New York, N. Y.: Junior Astronomy 
Club, 2 p.m., main building, New York 


University. April 18, Philip Seldon, 
“Moonwatch.” 
Philadelphia, Pa.: Rittenhouse Astro- 


nomical Society, 8 p.m., Franklin Insti- 
tute. April 1, Dr. Bengt Strémgren, 
Princeton Institute for Advanced Studies, 
“The Youngest and Oldest Stars of Our 
Galaxy.” 


QUINCY, MASSACHUSETTS 

Since January, the 45 members of the 
South Shore Astronomical Society have 
been meeting at 8 p.m. on the third 
Tuesday of each month in the Quincy 
YMCA. Within the club are two sub- 
groups, for telescope making and astrono- 
my study. An astrophotography section 
is planned. 

Interested persons should communicate 
with the corresponding secretary, Mrs. 
Walter C. Paulding, 53 Walker St., N. 
Quincy 71, Mass., for more information. 


MIDDLE EAST CONVENTION 

The 1959 convention of the Middle 
Fast Region of the Astronomical League 
will be held at the du Pont Country Club, 
Wilmington, Del., on Saturday, May 9th. 
The host is the Delaware Astronomical 
Society. The registration fee of $1.00 may 
be sent now to Emil J. Volcheck, Jr., 1301 
Orange St., Wilmington I, Del. 


HERE AND THERE WITH AMATEURS 


Most of these societies hold regular 
meetings once or twice monthly, at which 
interested persons are always welcome. 
Details of each society’s program can be 
obtained from the official whose name 
and address are given here. 


*Members receive Sky and Telescope as a privilege of 
membership. 

+Member organization of the Astronomical League. 
tMember organization of the Western Amateur 
Astronomers. 

°Society has junior section. 

Independent junior society. 


ALABAMA 
BIRMINGHAM 
Shades Valley Astronomy Club 
G. Morgan, 1608 Barry Ave. (9). TR 9-8405 
FLORENCE 
Tri-Cities Astronomy Club‘ 
R. May, 606 River Bluff aaa Sheffield. 
EV 3-7845 
HUNTSVILLE 
, ket City Astronomical Ass’1 
A. Ferrell, 621 Franklin St. JE 4-4809 


ARIZONA 


* 


PHOENIX 
iy 4 nix Observatory Ass’ *f 


H. Hoff, Phoenix Collies AM 6-4441 


‘pain 
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Tucson Amateur Astronomers 


D. Strittmatter, 1840 E. Lee St. EA 5-9453 


ARKANSAS 
LittLe Rock 
a % Amateur Astronomy Club ; 
. P. Kulp, 1322 Donaghey Bldg. 


CALIFORNIA 
BAKERSFIELD 
Kern Astronomical Society, Inc. 
R. Stephens, 1230 Washington Ave., Oildale. 
EX 9-6587 
BurBANK 
Burbank Astronomical Society 
D. Rhoades, 823 Irving Dr. TH 8-5880 
Cuina Lake 
China Lake Astronomical Society 
J. R. Deal, 102-B Lauritsen. 5-0111, ext. 72626 
EUREKA 


* 





Astronomers of Humboldt > 
W. N. Abbay, Jr., 1745 Margaret Lane, Arcata. 
VA 2-4403 
FRESNO 
Central Valley Astronomers ba 
G. Reavis, 626 W. Lamona. AM 4-9771 
L AGUNA BEACH 
Laguna Beach Astronomy Club 
Miss E. Phillips, 370 Anita St. 
Lone BEACH 
Excelsior P lowe scope Club ba 2° 
z Cave, Jr., 265 Roswell Ave. HE 4-2263 
Los ANGELES 
Los Angeles Astronomical Society, Inc. D 4 
Miss L. Carlson, 3047 Vista St., Long Beach. 
OAKLAND 
Eastbay Astronomical Society, Inc. *z 
Miss P. Metz, 4827 Brookdale Ave. (19). 
KE 6-2074 
OROVILLE 
rome River Astronomy Club 
Jensen, Rte. 4, Box 1732. LE 3-0471 
Pato ee 
Peninsula Astronomical Society *¢ 
Miss A. Alksne, 4115 Amaranta Ave. 
DA 2-4406 
PASADENA 
Ass’n. of Amateur Astronomers t 
E. Sloman, 1100 Armada Dr. 
PLEASANT HILL 
Mount Diablo Astronomical Society * 
Charles, 868 Audrey Court. 
Rep Biurr 
Mt. Lassen Amateurs 
F. Wyburn, Box 502. LA 7-4689 
REDLANDS 
* 


Redlands Astronomical Society 
Mrs. E. Patterson, —— Fremontia Dr., San 
Bernardino. 83-72: 


RIVERSIDE 


Riverside Astronomical Club * 
B. F. Jones, 5551 Magnolia Ave. OV 3-1854 
SACRAMENTO 
Sacramento Valley Astronomical Society bie 
Mrs. H. Smith, 1608 48th St. (19). GL 1-1483 
San Francisco 
e+ 


San Francisco Amateur Astronomers t 
Randall Jr. Mus., 16th St. and Roosevelt Way. 
San Jose 
San Jose Amateur Astronomers 
W. W.. Phelps, 21090 Hazelbrook Dr., 
tino. CH 3-1649 
SAN RAFAEL 
Marin Astronomical Society a 
a Treleven, Box 102, Fairfax. 
Santa ANA 
Orange County Amateur Astronomers 


D. Miller, 12601 Glen St., Garden Grove. 


*+ 


p 
Cuper- 


SANTA BARBARA 


Santa Barbara Star Cluster b 4 
Capt. C. Adair, 607 Miramonte Dr. 2-1717 
STOCKTON 
Stockton Astronomical Society bad 3 
T. Pullum, 2076 W. Inman St. (4). 
WHITTIER 
Whittier Amateur Astronomers a 
R. Young, Box 531. OX 3-0320 
Whittier Astronomical Society bat 
R. N. Sturtridge, 8416 Davista Dr. 
COLORADO 
BouLDER 
Boulder Astronomical Society 4 


H. H. Howe, 2419 Pennsylvania Ave. 
Cotorapo Sprincs 


Colorado Springs Astronomical Society #4 
R. C. Moore, 2427 Paseo Rd. ME 3-7181 
DENVER 
Denver Astronomical Society *Ft 
E. H. Bronstein, 1747 S. Jasmine (22). 
SK 6-3232 
PuEBLo 
Pueblo Astronomical Society ba 
Mrs. M. Struthers, 2329 e. Routt Ave. 
LI 3-1833 
Pueblo Junior Astronomical Society + 


H. Niethammer, 839 Van Buren. LI 4-2819 


CONNECTICUT 
GREENWICH 
Scanners’ Club \| 
G. Shea, 102 Milbank Ave. TO 9-4474 
HArTFORD 
Central Connecticut Amateur Astronomers be 
W. Fellows, R.F.D. 1, Hebron Ave., Glaston- 
bury. ME 3-1871 
New Haven 
New Haven Astronomical Society, Inc. 
Mrs. J. Plato, 427 Ridgeview Rd., Orange. 
SY 9-2524 
New Lonpon 
Thames Amateur Astronomical Society *+ 
Mrs. R. W. Tumicki, R.F.D. 1, Box 497, Uncas- 
ville. TI 4-8336 
NEWTON 


Western Connecticut Astronomical Society bad 
Dr. W. Green, Box V 
STAMFORD 
Fairfield County Astronomical Society bed) 
D. Mitchell, Cliffdale Rd., Greenwich. 
- 1684 
STRATFORD 
bs 


Boothe Memorial Astronomical Society, Inc. 
B . Reilly, Box 2272, Noble Sta., Bridgeport 
(8). ED 6-9287 
Winpsor Locks 
Burgington Astronomical Society || 
McLeod, 37 Center St. NA 3-3622 
WInsteD 
Litchfield Hills Amateur Astronomy Club 
J. Zimmerman, Rte. 20, Box 5, W. Hartland. 
FR 9-3157 


DELAWARE 
WILMINGTON 
Delaware Astronomical Society ; 
1301 Orange St. (1). OL 6-8364 


DISTRICT OF COLUMBIA 
WASHINGTON 
Maret Astronomers Club 
P. Moretti, 3435 Yuma St. N.W. (8). 
National Capital Astronomers 
Miss P. Seips, Box 271 (4). 


FLORIDA 
Daytona Beach 
Daytona Beach Star Gazers 
W. T. Thomas, 105 N. Halifax. CL 2-8049 
Eau GALLIE 
Indian River Astronomical Society 
C. P. McDarment, Box 55, Rte. 1. 
Ecirn Air Force Base 
Choctaw Astronomical Society 
R. M. Porter, Box 221, Shalimar, CH 4-5578 
Fr. LAUDERDALE 
as Lauderdale Astronomical Society + 
Dr. F. Denniston, 915 N. E. ond St. JA 2-5224 


* 
“ae 


% 


JACKSONVILLE 
Jacksonville Amateur Astronomers Club age 
E. L. Rowland, Jr., 225 W. Ashley St. 
EL 4-8597 


Key BiscayNe 
Key Biscayne Astronomical Ass’n. ll 
T. Ferris, 365 Pacific Rd. EM 1-5524 
Key West 
Key West Astronomy Club 
Miss M. W. Turner, 95 Sigsbee Rd., Box os" 
6-9803 
Miami 
Gulfstream Astronomical Ass’n., Inc. 
Mrs. G. Lobdell, 3169 New York St., Coconut 
Grove. HI 8-4288 
——— Cross Astronomical Society, Inc. bed 
. Smith, Jr., 1601 S.W. 10th St. FR 4-7145 
ein 
Amateur hemes Club of Orlando 
De. T. Gordon, 1410 Westmoreland Dr, 
GA 2- 8226 
ROCKLEDGE 
a ag Club of Rockledge || 
FF, Butler, Box 229. NE 6-7217 


*+ 
! 


* 
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Deep-Sky Observers 


An extremely 
fine, imported 
Zuiho binocular 
with a wide field 
of view — 102° 


$35.00 
Tax Paid 





Complete with beautiful case. 


Delivered 
States. 


AMERICAN TYPE WIDE ANGLE 
7 x 35 Central Focus 
SPECIFICATIONS 
Magnification, 7x. Objective aperture, 35 mm. 
Eyepiece aperture, 24 mm. Exit pupil, 5 mm. 
Field of view at 1,000 yds., 551 ft. Field-of-view 
10.5°. Height, 128 mm. Breadth, 195 || 
Net weight, 950 grams. Weight of pigskin 
400 grams. 

| 


anywhere in the Continental Unitgd || 


angle, 
mm. 
case, 


We have sold hundreds of pairs of these binocu- 
They are un- 


lars with the utmost satisfaction. 
conditionally guaranteed. 
not pleased, return them an 
your money will be immedi- 
ately refunded. 


Before you buy or trade a 


telescope or radio amateur 
gear, see WARD W2FEU 
for the best deal. 


Established 1936 


ADIRONDACK | 
RADIO SUPPLY | 


a 


Owne: 





Amsterdam, 
PEL 


P. O. Box 88, 
Ward ]. Hinkle, W 
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Celestial-Terrestrial Globe 


No. 736-ST-12. Device consists of an out- 
side celestial globe in which is mounted 

a brightly colored terrestrial globe. Star 
globe has names of stars and constella- 
tions, and contains a unique sun pointer. 
Terrestrial globe has names of countries 
and oceans, and is mounted on a rotating 
axis. Device may be used to demonstrate 
many earth-sky-sun relationships and to 
simplify basic concepts in astronomy and 
geography. 12” Celestial Globe with 6” 
Terrestrial Globe mounted in cradle base. 
$49.50 

Write for complete catalogue. 

’ ‘4 1 Yay ’ J] 
SCIENCE ASSOCIATES 
Instruments/Weather © Astronomy/Teaching Aids 


194 Nassau St., P. O. Box 216, Princeton, N. J. 
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Sr. PeTerspurc 


St. Petersburg Astronomy Club #4 
Mrs. D. Martin, 3761 5th Ave. N. (13). 
TAMPA 
it. Amateur Astronomical Society ba 
Z. Randall, 407 W. Chelsea St. 33-6391 
West Patm Beacn 
Astronomers Club of the Palm Beaches + 
Mrs. D. D. Sinclair, Box 1108. JU 2-6850 
GEORGIA 
ATLANTA 
Atlanta Astronomy Club *+ 
W. H. Close, 225 Forkner Dr., Decatur. 
DR 3-3945 
HARTWELL 
Hartwell gg og Club 7 
E. Heaton, Rte. 3. 
Macon 
Mz acon Amateur Astronomers Club nF 
. E. Haines, 505 Eldorado Dr. 5-5084 


HAWAII 
HoNnoLuLu 
Hawaiian Astronomical Society 
E. G. Linsley, B. P. Bishop Museum (17). 


IDAHO 
Boise 
Boise Astronomical Ass’n. 
Miss L. Moulton, 1712 N. 
IpAHO FaLis 


28th. 


Idaho = Astronomical Society * 
Mrs. D. Hendrickson, 473 J St. JA 2-3474 
Twin th 
Southern Idaho Amateur Astronomers 
N. Herrett, 1220 Kimberly Rd. RE 3-0868 
ILLINOIS 
Cuicaco 
Chicago Astronomical Society * 
A. A. Hay, 8024 W. Winnemac Ave. (31). 
Chicago Junior Astronomical Society #4 
E. Zimmermann, 133 Franklin Ave., River 
Forest. FO 9-8186 
Lincoln Park Astronomical Society 
D. Fretland, 509 W. Deming PI. (14). 
DANVILLE 
Danville Astronomical Society 7 
D. D. Morrison, 5 E. Fairchild. 
GALESBURG 


DI 2-0873 


Galesburg Amateur Astronomers 
H. L. Horein, 1246 N. Morton Ave. 
GENEVA 
Fox Valley Astronomical Society 
J. Zoda, 420 Fellows St., St. 
KAN KAKEE 
Kankakee Junior Astronomers \| 
D. Soucie, 235 S, Gordon. WE 3-6574 
LEMONT 
Argonne Astronomy Club a | 
H. DaBoll, Box 299, Argonne Nat'l. Lab. 
800, ext. 2711 
LOMBARD 
Tree Towns Astronomy Club 7 
Henson, 26 S. Westmore Ave. 


* 


5507 


Charles. 


MOLINE 
Popular Astronomy Club re 
H. J. Schieck, 3303 Coaltown Rd. 
Oak Park 
Sirius ene al Society ; 
Miss C. Resnick, 722 N. Lombard Ave. 
EU Bs 4742 
PeorIA 


ee Section, Academy of Science 


an Zandt, 1100 N. Parkside Dr. 4-5621 
iiomtaae 
Rockford Astronomic: al Society 
W. Fonvielle, 528 Howard Ave. 8-5969 
THORNTON rn 
South Suburban Astronomical Society 
L. Aubrecht, 16128 S. Drexel, S. Holland. 
INDIANA 
EVANSVILLE 
Evansville Astronomical Society a 
Dr. R. T. Dufford, 512 S. Weinbach Ave. (14). 


GR 6-7856 
Fr. Wayne 
Ft. Wayne 
rs. M. Wininger, 
INDIANAPOLIS 
—. Astronomical Society 
a, Wilkins, 6124 Dewey Ave. FL 


* 


T-8487 


Astronomical Soci “g 


R.R. eo Rd. 


7-5946 
ees” 
Kokomo Astronomical Society 
P. Miles, Box 645. GL 2-9378 
Mapison 
Madison Junior Astronomy Society #4 
T. A. Winkel, 607 N. East St. 
—— BEND 
Joseph Valley 
st ee 
AT 9-1963 
VALPARAISO 
Valparaiso Univ. Astronomical Society 
G. Arnold, Box 276, Valparaiso Univ. 


IOWA 


Astronomical Society 
59597 S. Ironwood Rd. (14). 


3-4163 


Des MoINnes 
Des Moines Div., 
R. T. Morehead, 
DuBuQuE 
Dubuque Astronomical Society 
. W. Klauer, 1795 Adair, 
Fr. Dopnce 
Ft. Dodge Astronomy Club 


Great Plains Astronomical Soc. * 


R.R. 1, Beaver Ave. 


2-6762 


W. W. Van Gundy, 1210 Ist Ave. N. 3-2503 
MARSHALLTOWN 
Central Iowa Astronomers 
J. C. Steffa, 404 E. Church St. 2-1264 


WATERLOO 


Northeast Iowa Div., Great Plains Ast. Soc. Ft 
Dr. H. L. Sisson, 405 E. Dale St. 
KANSAS 
TOPEKA 
Topeka Astronomical Society 
F. Pilcher, 803 Lindenwood St. 
WICHITA 
Wichita Astronomical Society +4 
S. Whitehead, 425 N. Lorraine (8). MU 2-6642 
KENTUCKY 
LEXINGTON 
Bluegrass Astronomical Society ++ 
. C. Hayden, 336 Colony Rd. 6-7657 
LovisviLLe 
Louisville Astronomical Society 74 
Mrs. V. C. Lipphard, 2421 Calvin (6). 
TW 6-9084 
*4|| 


Louisville Junior Astronomical Society 


D. Kleinman, 1414 Goddard (4). HI 1365-J 
LOUISIANA 
GRETNA 
Gretna Astronomical Society 
A. Gunther, 209 Newton St. FO 1-0034 


Lake CHARLES 
Lake Charles Amateur Astronomers Club ; 
C. Fronczek, Rte. 1, Box 51, Westlake. 
HE 6-1797 
METAIRIE 
New Orleans Soc. for Advancement of Astronomy 
J. Mickel, 1307 Ridgelake Dr. VE 3-8224 
New Or.LEANS 
New Orleans Amateur Astronomers Ass’n. 
W. E. Wulf, 2107 Annunciation St. (13). 
JA 5-0706 
OpELOUSAS 
Ope 47H Amateur 
Dr. W. G. Owen, IV, 
Pontc Boa 
Pontchartrain Astronomy Society 
Mrs. F. Lee, 1511 Mandolin, Apt. 
Orleans (22). 
MARYLAND 


* 


nae rs Ass'n 


311 E. Tennis St. 3812 


* 


C, New 


BALTIMORE 
Baltimore Astronomical Society bad 3 
Maryland Academy of Sciences, Pratt Libr. 
Bldg., 400 Cathedral St. (1). MU 5-2370 


MASSACHUSETTS 
CAMBRIDGE 
Amateur Telescope Makers of Boston 
W. R. Battersby, 14 Munroe Rd., Lexington. 
VO 2-2565 
Bond Astronomical Club bas 


R. C. Smith, al Morrissey Blvd., N. Quincy 
(71). GR 2-19 
New Beprorp 
Amateur Astronomy Club of New Bedford | 
R. Pastie, 12 Fielding St. WY 4-5610 
PALMER 
Pioneer Valley Astronomy Club + 
E. A. Reynolds, 47 High St., Thorndike. 524-W 
Quincy 
South a Astronomical Society 
Mrs, W. C. eee 53 Walker St., N. Quincy 
1) "PR 3-551: 


SPRING FIELD 
Springfield Stars Club 
J. E. Welch, 107 Lower Beverly 
Springfield. RE 4-9179 
West HarwicH 


FLO 


Hills, W. 


Cape Cod Astronomy Club * 
C. Perisho. 
WORCESTER 
Aldrich Astronomical Society ¥4 
T. L. Agos, 1 W. Boylston Terr. 
MICHIGAN 
BattLe Creek 
Battle Creek Amateur Astronomy Club 7 
Mrs. W. V. Eichenlaub, 47 Everett Ave. 
2-3059 
DETROIT 
¥L 


Detroit Astronomical Society, Inc. 
B. L. Reber, 22131 Ulster (19). 
FLINT 
Flint Astronomy Club 
Mrs. M. Klarich, 3520 Gloucester (3). 
Granp Rapips 


KE 7-4197 


+ 
CE 8-4579 


Grand Rapids Amateur Seemann Ass’n. + 
D. Thompson, 551 Fountain St. N.E. 
Grand Rapids Junior Astronomical Society ll 
B. Hymes, 1500 Seminole Rd. S.E. CH 1-1460 
JACKSON 
Jackson Astronomical Society * 
J. T. Barnes, 6851 Ann Arbor Rd. ST 4-5244 
KALAMAZOO 
Kalamazoo Amateur Astronomical Ass’n 7 
Mrs. V. Shellman, 3809 Allendale. FI 4-8295 
‘LANSING 
Lansing Amateur Astronomers bat 
C. Elliott, 434 Cowley Ave., E. Lansing. 
ED 2-5241 
Pontiac 
Pontiac-Northwest Detroit Astronomers Ass’n. + 
G. Carhart, 40 Hadsell Dr. FE 2-9980 
SAGINAW 
Saginaw Valley Astronomical Ass'n. bai 
A. Trollman, 805 S. Warner St., Bay City. 
STURGIS 
Sturgis Astronomy Group * 
Mrs. S. Butler, 8051, E. Main St. 464-J 
MINNESOTA 
EDINA 
* 


Edina Astronomy Club 
H. Wiltz, 5732 Chowen Ave. S., Minneapolis (10). 








MINNEAPOLIS 
Minneapolis Astronomy Club 
Mrs. B. Haarstick, Science Mus., 
FE 8-0781 


Minneapolis Junior Astronomy Club 


+ 
Pub. Libr. 


Libr. 


Mrs. M. B. Haarstick, Science Mus., Pub. 
St. PAuL 
St. Paul Telescope Club #4 
F. F. Miller, 1212 7th Ave. S., S. St. Paul. 
GL 5-5934 
MISSISSIPPI 
LAUREL 
Laurel Sky Club * 
H. H. Dyke, 11 Country Club Dr. 6033 
MISSOURI 
FAYETTE 
Central Missouri Amateur Astronomers 4 
R. C. Maag, 820 S. Osage, Sedalia. 
JopLIN 


Junior Astronomers League 
D. Owen, 1720 Murphy Blvd. 
Kansas City 
faesneny Club of Kansas Cit 
Mrs. L. Kinsey, 1522 Brush —s WA 3- 3410 
St. Louis _ 
St. Louis Astronomical Society 


. 
~ 


Mrs. N. Fallert, 9804 Honeycut Lane (19). 
WO 1-8427 
NEBRASKA 
OMAHA 
Omaha Div., Great Rage g Astronomical Soc. 
R. Osborn, 2035 53 St. GL 5431 
NEVADA 


Las Vecas 


Astronomical Society of Southern Nevada = 
T. Constanten, 1650 Michael Way. DU 2-9604 
Unistars 
N. Carter, 2208 Hoyt Ave. DU 2-3068 
RENO 
Astronomical Society of Nevada z 
A. A. Garroway, 2040 Meadow View Lane. 
FA 3-0696 
NEW HAMPSHIRE 
KEENE 
Keene Amateur Astronomers + 
R. A. Hebert, 12 Holt Pl. EL 2-6601 
MANCHESTER a 


Manchester Astronomical Society 
R. E. Durette, 8 Keene St., Bedford. NA 5-8167 
NASHUA 
Merrimack Valley 
A. J. Barrett, R.F.D 
NEWMARKET 
Great Bay Amateur Astronomers 


Miss A. Geoffrion, Packers Falls Rd. 
NEW JERSEY 


Astronomical Society + 
2, Reeds Ferry. HA 4-3243 


CaLDWELL 
West Essex Astronomical Society 
R. M. Greenley, 412 Bloomfield Ave. 
Fr. MonmMouTH 
Society of Telescopy, 
Miss A. Fs. 
Jersey City 
Gregory Mem. 
P. J. Kocmalski, 
PATERSON 
North Jersey Astronomical Society 
D. Trombino, 4-4D Alabama Ave. (3). 
RoseELLeE Park 
Amateur Astronomers of Union County 
D. Smith, 871 Dorian Rd., Westfield. 
RUTHERFORD 
Astronomical Society of Rutherford 
Mrs. A. Cox, 478 Riverside Terr. 
TEANECK 
“—— n County Astronomical Society 
V. Lee, 1308 Hudson Rd., W. 
“TE 6-1525 
Union City 
Hudson County Astronomical League 
S. Giardina, 631 13th St. 
Upper Montc air 
Montclair Telescope Club 
R. Boegehold, 280 N. Mountain Ave. 


NEW MEXICO 


CA 6-6751 
Astronomy and Radio * 
Box 127, Rumson. 


Obs. of Paul Revere Boys Club — #|| 
339 Wayne St. (3). 


WE 9-0453 


Englewood. 


Las Cruces 
Astronomical Society of Las Cruces 
J. E. Durrenberger, Box 625. JA 6-2968 
ROSWELL 
Pecos Valley Sky and ie Club be 
Dr. R. R. Boice, Rte. 2, Box 163-A. MA 92-7171 


NEW YORK 


#L40 
T+ 


ALBANY 
Albany Amateur Astronomers = 
Mrs. H. R. Bain, Murray Dr., Glenmont. 
BABYLON 
Long Island Observers’ Ass’n. be 
A. Tosto, 8 Bacon Lane. MO 9-9173 
BETHPAGE 
* 


Grumman Astronomical Society 
R. cue 10 Radcliff Lane, S. Farmingdale. 
CH 9-8107 
BINGHAMTON 
Astronomical Society of Broome County 
Dr. H. Nitka, 46 Matthews St. 
BUFFALO 
Buffalo Astronomical Ass’n. 
G. N. Rote, 575 Elmwood Ave., Apt. 8. 
Cc ORNING 
Corning Astronomy Club Bs 


Bo 


Mrs. E. Johnston, 106 Jennings St. 2-5142 
JAMESTOWN 
Astronomers Guild of Jamestown ? 


B. Hanson, 613 Stowe St. 92-811 


NANUET 
Rockland Astronomical Society 
Miss A. Mowat, 57 S. Nauraushaun Rd., Pearl 
River. 
New York 
Amateur Astronomers Ass’n., Inc. 
Mrs. A. Pridmore, Ma W. 79th St., 
(24). EN 2-7106 
Junior Astronomy Chub +|| 
New York Univ., 100 Washington Sq. E. (3). 
ROCHESTER 
a Section, Academy of Science 
Whyman, 193 Oak St., Batavia. 
sesame 


* 
Room 1010 


FI 3-1899 


Schenectady Astronomy Club wee 
C. E. Johnson, 102 State St. DI 6-9522 
SYRACUSE 
Syracuse Astronomical Society bs 
C. D. Fuller, 130 Falls Blvd., Chittenango. 
NE 7-3395 
Troy 
Rensselaer Astrophysical Society *y 
Dr. R. Fleischer, Rensselaer Polytechnic Inst. 
Troy Astronomy Club + 
D. Harris, 1032 19th St., Watervliet. 
Utica 
Utica Amateur Astronomers #4 
W. Burak, Sr., 1663 Lincoln Ave. 
WANTAGH 
Long Island Astronomical Society 
R. E. Franklin, 174 Jayne Ave., Patchogue. 
YONKERS 
— River Museum Astronomy Club 2 
Yules, 616 E. Lincoln Ave., Mt. Vernon. 


“MO 8-0828 


NORTH CAROLINA 
CuHapet HIti 
Chapel Hill Astronomy Club “+ 
Miss M. I. Perry, 9 Maxwell Rd. 9-6334 
CHARLOTTE 
Charlotte Amateur Astronomers Club ; 
Mrs. P. Nowlin, 946 Bromley Rd. 
GREENSBORO 
——T. Astronomy Cluk 
F. R. Crownfield, Guilford Coll. 
Wasson SALEM 


2456 


Forsyth Astronomical Society #4 
K. A. Shepherd, 903 West End Blvd. 2-1631 
NORTH DAKOTA 

Granp Forks 
Red River Astronomy Club * 
Miss M. Barlow, 704 Cottonwood St. 
OHIO 
AKRON 
— Club of Akron * 
Mrs. J. Couts, 878 Kennebec Ave. (5). 
ST ve 8450 


Bay VILLAGE 
Lake Erie Jr. Museum Junior Astronomers ¥ll 
Mrs. E. W. Fleming, 630 Canterbury Rd. 
TR 1-3742 
CINCINNATI 
Cincinnati Astronomical Ass’n. 
G. A. Lineback, 2933 Cortelyou Ave. 
Cincinnati Astronomical Society, Inc. 


JE 1-1442 


Mrs. D. H. Watson, 8822 De Soto Dr. (31). 
WE 1-5919 
CLEVELAND 
Cleveland Amateur Astronomers Club 
J. B. Breckinridge, Mus. of Nat. Hist. Plane- 


tarium, 10600 East Blvd. (6). SW 1-7966 
Cleveland Amateur Telescope Makers 
Museum of Natural History, 10600 East Blvd. (6). 
a ge Astronomical Society 
Mrs. M. Strohm, Warner and Swasey Obs., 
Tayler Rd., E. Cleveland (12). GL 1-5625 
CoL_umMBuS 
Battelle Astronomy Club * 
J. W. Kissel, Battelle Mem. Inst., 505 King 
Ave. AX 9-3191, ext. 363-2330 
— Astronomical Society bad 
Mrs. J. Gann, 420 N. Cassady Rd. (9). 
CL 2-8421 
Dayton 
Miami Valley Astronomical Society *% 
F. E. Sutter, 5038 Far Hills Ave. (59). 
AX 3-1827 
ELyria 
= River Astronomical Societ 
. Diedrich, 653 Weller Rd. 
ini LSBORO 
—t Astronomical Society 
Mrs. D. N. McBride, Box 85. 
Lima 
Lima Astronomy Club + 
Mrs. C. Hurless, 1742 Rise Ave. 
MARIETTA 
Marietta Astronomical Society 
Miss L. E. Cisler, Cisler Terr. 
MaAsSILLON 
Massillon Astronomy Club = 
R. Snavely, Rte. 1, Barrs Rd. TE 3-4087 
NEWARK 
ar ark Astronomical Society 
. Cooperrider, 326 N. 11th St. 
Tou EDO 
Toledo Astronomical Society 
E. Edenburn, 4124 Commonwealth Ave. 
CH 3-3558 
WARREN 
Mahoning Valley Astronomical Society 
Mrs. C,. R. Prather, 1363 Drexel Ave. N. W. 
4494-2 
YOUNGSTOWN 
Youngstown Astronomy Club 


W. F. Wright, Jr., 618 Aetna St., 


}4-033 


1169 


FR 3-0231 


FA 3-0452 


(12). 


Salem. 





i a al 


The new WEG A 


6” REFLECTOR-CORRECTOR 
WIDE-ANGLE TELESCOPE 


% weighs only 32 pounds, complete 


with equatorial mount. 


% has an effective focal length of 60 
inches in a tube length of 30 inches. 


% resolves 0.83 second of arc, or 142 
lines per millimeter; magnifies up 
to 300X. 


% has a unique secondary lens support 
that virtually eliminates spider dif- 
fraction. 


% is constructed entirely of aluminum 
and stainless steel, with permanent, 
machined optical alignment, nylon 
spiral focusing, and nylon bearings. 





With choice of three Erfle 
and orthoscopic eyepieces: 
| $775 f.0.b. Palo Alto 


| Equipped for photography, with Bodine 
motor and helical-geared drive: $850 


For further particulars, write to 
VEGA INSTRUMENT COMPANY 


840 Lincoln Avenue 
Palo Alto, California 














MAGNUSSON TELESCOPES 
AND ACCESSORIES 





@ New mountings as low as $29.00 and 
$59.00. 

@ New low-priced clock drives. 

| Parts are sold separately. Write for prices. 

| O. MAGNUSSON 

| 14570 W. 52nd Ave., Arvada, Colorado 

| 
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OPTICAL 
COATINGS 


Twenty-four-hour service on 
aluminum and quartz over- 
coating of your mirror. Our 
technique meets the most rigid 
standards of reflectivity, dura- 
bility, and adhesion. Prices are 
f.o.b. Ocean 


as follows — 
Springs: 


. $11.00 
.$15.00 || 


GC”... <:$$00 10”... 
. $8.00 i?” .... 


FERSON 


OPTICAL COMPANY, 
INC. 
One of the greatest names 


in precision o ptics 


Box 398, Ocean Springs, Miss. 








Availability of 
ESSCO PUBLICATIONS 


For several decades, the Eastern Science Sup- 
ply Company, Boston, Massachusetts, provided 
teachers of astronomy, both amateur and profes- 
sional, with publications and other study mate- } 
rials. We have acquired the remaining stock of | 
star maps, charts, and booklets, of which the 
items listed below will be continued in print 
and brought up to date where necessary: 

scl Equatorial constellation chart — 

with star designations 

scl Test equatorial chart — without 

star or constellation names 

$c2 Circumpolar constellation chart — 

with star designations 


$c2 Test circumpolar chart — without 
star or constellation names 
$508A Ecliptic-based star map — with | 
equatorial grid and names 
$508 Ecliptic-based star map — with 


equatorial grid, without names 
$508B Ecliptic star map list — positions 

and magnitudes for 224 stars | 
$505 Nine-inch protractor on paper — | 

for planet orbit drawings | 


$511 Inner planet chart — orbits of 
Mercury, Venus, Earth, Mars 
$512 Outer planet chart — orbits of | 


Mercury to Saturn 
$501A Special rectangular co-ordinate pa- | 
per — for star maps 
$502 Polar co-ordinate paper — for cir- | 
cumpolar star maps | 
Price for each item listed above: ! to 9 sheets, | 
10 cents each; 10 to 24 sheets, 8 cents each; 
25 to 99 sheets, 6 cents each; 100 or more, 
5 cents each. 
From Stetson’s Manual of Laboratory Astrono- | 
my, the following chapter is available as a 
separate booklet, at 50 cents each: |, Star Chart 
Construction. 
SPECIAL: DCS — Large wall chart of the Draper 
spectral classes, printed in four colors and 
mounted on canvas. Limited quantity. (Slightly 
damaged along edges.) $14.00 each 


SKY PUBLISHING CORPORATION 


Cambridge 38, Massachusetts 
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OKLAHOMA 
OKLAHOMA City 
Astronomy Club of Oklahoma City 
Breet, Aeronautical Ctr., Rm. 103, Will ican 
Field. 
TULSA 
Astronomy Club of Tulsa + 
Reid, 1948 E. 14th St. WE 9-5286 
Oklahoma Astronomical Society bch | 
. Dicken, 1332 S. Sandusky (12). MA 6-9644 


OREGON 
EUGENE 
Amateur Astronomy League of Eugene 
R. Fidler, 1237 Ferry St. 
Grants Pass 
Rogue Valley Astronomers and ATM’s 
H. R. Dickey, 1587 E. Fruitdale Rd. 
PoRTLAND 


Amateur Telescope Makers and Observers 7 
Miss V. ak 3038 N. E. 56th Ave. (13). 
AT 7-9405 
Portland Astronomical Society bad d 
frs. M. Krutsinger, 6525 N. E. Davis (16). 
AL 4-1491 
SALEM 
Salem es al Societ bai 
Mrs. B. W. Christense i 1425 Marshall Dr. 


PENNSYLVANIA 
ALLENTOWN 
Lehigh Valley Amateur Astronomical Soc. 
Mrs. O. G. Lewis, E. Rock Rd. 
BrisTou 
Polaris Astronomical Society 
Miss A. Kovach, 3524 Carnarvon Ave. ST 8- 1892 
CLEARFIELD 


Amateur Astronomers of Clearfield . 
L. Gearhart, Jr., 114 S. 5th St. 5-5748 
HARRISBURG A 


Astronomici il Society of Harrisburg 
5 Naylor, 320 Wilhelm Rd. CE 2-6479 
Muzven 
Shaler Lee 3 Junior Amateur Astronomers l| 
C. Raible, 200 Rebecca Sq. (9). TA 1-2171 
PHILADELPHIA 
Ami ateur Astronomers of Franklin Inst. 


. 3 
F. Bailey, Franklin Inst. (34). LO 4-3600 


Rittenhouse Astronomical Society ; 
J. W. Streeter, Franklin Inst. (34). LO 4-3600 
PirtspuRGH 
Amateur Astronomers Ass’n. of Pittsburgh i 
F. M. Garland, 127 Park Pl., McKnight Village 
(9). 
SPRINGDALE 
Allegheny Valley Amateur Astronomers #40 
W. E. Stocks, 215 Carson St. BR 4-8835 
State CoLiece 
Nittany Valley Amateur Astronomers 
Mrs. P. B. Lovett, 626 W. Nittany Ave. 
AD 7-7019 
WASHINGTON 
Washington County Astronomy Club * 
Mrs. L. Withrow, R.D., 1, Eightyfour. 
WI 1-7191 
WaAyNESBORO 
Astronomical Society of Waynesboro ms 
W. O'Toole, IIT, Box 302. 
York 
York Astronomical Society w+ 


157 Scarboro Dr. 8-1080 
RHODE ISLAND 


. N. Lewis, 


Nortu SciruatEe 
Skyscrapers, Inc. 
G. Gregory, 585 Elmgrove Ave., 


SOUTH CAROLINA 


Providence (6). 


HArTSVILLE 
Hartsville Astronomical Society ll 
B. Hopkins, Box 423. 1540 


SOUTH DAKOTA 
Rapip City 
Rapid ag Astronomical Society ° 
Dr. F. Heckman, S. D. State School of Mines 
al ‘Technology. 
TENNESSEE 
BrENTWooD 
Brentwood Astronomy Club 
R. Vaughn, Valley View Rd. 
3RISTOL 
Bristol Amateur Astronomical Club i 5 
H. Snow, 618 Center Dr. SO 4-8959 
CHATTANOOGA 
Barnard Astronomical Society bai J 
J. M. Sherlin, 1314 McBrien Rd. (11). 
KinGsport 
Kingsport Astronomical Society 
J. Brown, 1329 Belmeade Dr. CI 5-7513 
KNOXVILLE 
Knoxville Astronomical Ass’n. 
D. L. Bowen, 2110 Fairmont Blvd. 
MEMPHIS 
—e Astronomical Society te 
P. Franklin, 5030 Lynbar. MU 3-9737 
iciaemns LE 
Barnard Astronomical Society * 
Miss P. H. Hudgens, Dyer Obs., Vanderbilt Univ. 
PoRTLAND 


2-1798 


Portland Astronomical Society 7 
R. O. Riggs, Box 42. 3781 
TEXAS 
ABILENE 


Abilene Astronomical Society 
R. B. Edmundson, 1849 N. 8th St. 
AUSTIN 
Forty Acres Astronomy Club bad 
Box 7994, University Sta. (12). 


OR 4-5932 





3ROW NFIELD 
Brownfield ag Club 
C. Isbell, Rte. 1. 2074 
DaLias 
Texas Astronomical Soci iety + 
E. M. Brewer, 5218 Morningside Ave. (6). 
TA 6-3894 
EDINBURG 
Magic Valley Astronomical Society 
P. R. Engle, Pan American Coll. Obs. DU 3-11! 51 
Fr. Wortu 
Ft. Worth Astronomical Society 
R. M. Camp, Jr., 2826 Gordon. 
Junior Astronomy Club of Children’s Mus. + 
Miss C. M. Noble, 1511 Cooper St. (4). 
ED 2-9892 
Houston 
en Amateur Astronomy Club 
W. 


. Myers, 7424 Tipps St. (23). 


* + 


WA 6-5947 
eee 
East Texas Astronomical Society *y 
T. H. Anderson, Jr., 601 Highland Dr. 
LAREDO 
Laredo Astronomy Club 
S. Freidin, Box 1148. 3-8345 
MIDLAND 
Midland Amateur Astronomical Society 
Miss M. A. Price, 2106 W. Michigan. MU 4-4678 
SAN ANGELO 
Sz 7 Angelo Amateur Astronomers Club 
Clark, 1112 Algerita Dr. 2-1622 
SAN pine 


San Antonio Astronomy Club *+ 
M. Nocker, 750 Bailey Ave. (10). LE 4-5512 
UTAH 


Sat Lake City 
Astronomical Society of Utah « 
W. Geertsen, 4461 S. 9th East St. (17). 
“AM 6-4602 


VERMONT 
SPRINGFIELD 
Springfield Telescope Maker 
C. R. Ranney, 3 Hillcrest. Rd. TU 5-2436 


VIRGINIA 
HARRISONBURG 
Astral Society 
M. T. Brackbill, Eastern Mennonite College. 
NorFOLK 
Norfoik Astronomical Society 
A. 


D. Hustead, Weather Bur., Municipal hir- 


port (13). LO 3-4368 
RICHMOND 
Ric —_" hot Junior Astronomers 
Dr. E. I 117 Gaymont Rd. (26). 88-3368 
Richmond pa Society = 
B. Ragland, 601 E. Franklin. St. (19). 2-3043 


ROANOKE 
Amateur Astronomers of Roanoke 
W. B. Daniel, 2202 Richlieu Ave, S.W. 


WASHINGTON 


3-2637 


SEATTLE 
Seattle Amateur Astronomical Society #4 
¥. C. Dalke, 8017 Stroud Ave. (3). PL 7498 
SPOKANE 
Amateur Telescope Makers of Spokane x 
P. Spendlove, W. 2422 Upton Ave. (13). 
TACOMA 
Tacoma Amateur Astronomers 7 


1 
Mrs. R. H. Atkinson, 2816 N, Union Ave. (7). 
PR 1492 
WENATCHEE 
North Central Washington Astronomical Soc. + 


H. C. Kirkpatrick, Rte. 4, Box 4100. 2-2131 
¥ = 
— a Amateur Astronomers + 
. J. Newman, 324 W, Yakima Ave. GL 2-9825 


WEST VIRGINIA 


FAIRMONT 


Fairmont Amateur Astronomers Ass’n., Inc. 7 
D. Brown, 1255 Fennimore St. 62¢ 
VIENNA 


Vie nna Astronomical Society 
WwW 


Dixon, 3501 10th Ave. AX 5-4708 





WHEELING 
Oglebay Inst. Astronomical Ass’n. 


R. W. Schramm, Speidel Obs. WO 2125 


WISCONSIN 
Bevoir 
Beloit Astronomical Society + 
Dr. K. E. Patterson, 304 Public Service Bldg. 
EM 5-7662 
MapIson 
Madison Astronomical Society 7° 
Dr. C. M. Huffer, Washburn Obs., Univ. of 
Wisconsin. AL 5-3311, ext. 2551 
MILWAUKEE 


Milwaukee Astronomical Society ba 
E. Halbach, 2971 S. 52nd St. LI 1-1181 
OsuHKOSH 
Fox River Valley Amateur Astronomers Club = 
. H. Wojahn, 250 Lark St. BL 8171 
Racine 
Racine Astronomical Society bs 


Mrs. R. Jones, 900 Villa Ge. 
SHEBOYGAN 
Sheboygan ag a al Soci iety 
E. Parnitzke, Jr., Rte. 2. 
WATERTOWN 
Rock River Astronomy Club 
J. P. Olesak, 500 S. Washington St. 3349 


WYOMING 


ME 4-2752 


CHEYENNE 
Cheyenne Amateur Astronomers ee 
Mrs. P. Doran, 2706 E. 10th St. 2-3910 





OTO’S 











EDIUM-SIZE 








GOTO -PLANETARIUM w-: 


Established in 1926, Japan’s 
oldest and largest firm special- 
izing in astronomical telescopes. 





PLANETARIUM 


Goto Optical Mfg. Co., Japan's foremost maker 
of astronomical telescopes, is nearing completion 
of its revolutionary medium-size planetarium. 


FEATURES : 

1. Projects the entire celestial sphere and can 
show the sky above any point in the world. 
Therefore, the starry sky above various points 
south of the equator, particularly the Antarctic, 
can also be projected to the very last detail. 

2. Projection of the annual motions of the moon, 
sun and five planets is possible. In other 
words, the peculiar movements of the planets 
can be shown. 


Catalogues will be sent upon request. 


GOTO OPTICAL 


Setagaya-ku, Tokyo, Japan 


«7 Shimmachi, 


3. Precession phenomena can be projected. 

4. Automatic explanations can be given with 
tape recorder. 

5. Music and imitation sounds can be played by 
an inserted record player. 

6. Remote control from the control desk is possible. 

7. By using auxiliary projection apparatus vari- 
ous different types of performances and 
projection are possible. 








We are erecting a special building to give actual 
demonstrations with this medium-size planetarium at the 
Tokyo International Trade Fair, “May 5— 22, 1959. 








iy £ G a C 9 * Cable Address : 


GOTOPTIC TOKYO 
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Isn't it time that 
YOU moved up to 
this kind of performance ? 


Ready for the extra thrills that advanced astronomy has to offer? For the 
kind of observing that is beyond the optical and mechanical abilities of 
your present equipment? Then you're ready to join the many serious 
amateurs, schools, colleges, and professional observers who have found 
the performance they seek in these custom-built DYNASCOPES. 


These magnificent instruments set standards that no other telescopes in 
their price range can equal. Combining the latest advances in optical en- 
gineering with the old-world skill and patience of master craftsmen, these 
superb DYNASCOPES give you every feats needed for superior viewing. 
And every feature is precision finished to the most exacting specifications. 








Above all, Criterion's strict quality control allows no room for chance. 
Each Dynascope is twice-tested and inspected. Each rigid test must be 
met flawlessly before shipment. Your satisfac- 
tion is unconditionally guaranteed. Yet the 
price is amazingly low. 








E 
6"" STANDARD i 
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Illustrated above is the 6’’ De Luxe Dynascope. 











SEE THE SUPERIOR FEATURES 


YOU GET IN THESE MAGNIFICENT 


CUSTOM-BUILT 6” -8”- 10-12” - 16” 


DYNASCOPES 


Specifications for 6’ model: 


f/9 Parabolic Mirror, accurate to 1/10 wave 
Fully Rotating Tube, for comfortable viewing 


Massive Equatorial Mount, adjustable for your 
latitude 


5 Matched 11% Eyepieces — 3 Achromatic 
Ramsdens (45X, 76X, 152X) - 2 Orthoscopics 
(228X, 343X) 


8 x 50 Achromatic Finder Scope with crosshairs 
Secondary Support that minimizes diffraction 


Declination Axle, 1/2’’ diameter, with slow mo- 
tion 


Polar Axle with .Needle Bearings on 11/2’ shaft 
Rack-and-Pinion focusing 

Double-draw Focusing Tube for any eyepiece 
Precision-fashioned 54’ Bakelite Tube 


Lightweight Portable Tripod (hidden inside pier 
of de luxe model illustrated) for field trips 


Exclusive Two-way Pier-tripod — a massive 45- 
pound pier for permanent installation 


Special trade-in terms for present Dynascope 
owners. Write for exact allowances, describing 


‘ present model and condition. Easy payment plans 


also available. 








ONLY $265 FOR THIS SUPERB 6-INCH STANDARD DYNASCOPE 


Also illustrated: Electric Clock Drive, $80; Setting Circles, $60; Permanent Pedestal, 
$70. Write today for full specifications and details of these superior reflecting telescopes. 


CRITERION MANUFACTURING COMPANY 


Manufacturers of Quality Optical Instruments 


oo Dept. D-25, 331 Church St., Hartford 1, Connecticut 


& 








OBSERVER’S PAGE 


Universal time (UT) is used unless otherwise noted. 


THE VARIABLE STAR U CORONAE BOREALIS 


ELL PLACED for observation in 

the spring sky, the eclipsing vari- 
able star U Coronae Borealis is easily 
located about midway between Delta 
Bootis and Eta Coronae Borealis. Its 1950 
co-ordinates are 15" 16™.2, +31° 50% It 
is in the same finder field as the well- 
known long-period variable S Coronae 
Borealis, and is readily identified with the 
aid of the AAVSO chart, reproduced here, 
for the latter star. 

U Coronae Borealis is of the Algol type. 
Normally of about magnitude 7.6, it 
fades to about 8.8 at regular intervals of 
3.4522 days. These eclipses each last ap- 
proximately 10 hours, but during the mid- 
dle 1} hours there is little brightness 
change. The best times to watch are the 
two hours just before or just after this 
nearly constant phase, when the light of 
U CrB is changing most rapidly. 

Recently this variable has attracted 
much attention because of a marked 
shortening in its period. Determinations 
of times of minimum are urgently needed, 
as has been pointed out by the Polish 
astronomer E. Rybka. Since the star is 
bright enough to be easily observed with 
a 3-inch telescope, amateur astronomers 


can make a most valuable contribution. 

The observations desired consist of 
careful estimates of brightness, made at 
intervals of 20 minutes or so during nights 
when the variable passes through mini- 
mum. On the chart, comparison star 
brightnesses are provided to the nearest 
0.1 magnitude (the decimal points being 
omitted to avoid confusion with star sym- 
bols). By careful interpolation of the 
variable between two comparison stars, 
one brighter and one fainter than U CrB, 
the magnitude of the latter is obtained to 
tenths. The time of each such observa- 
tion should be recorded to within a min- 
ute or two. 

On any one night, it is very desirable 
that estimates be made on both the falling 
and the rising portions of the light curve. 
If possible, several minima should be ob- 
served in this way. Amateurs who partici- 
pate in this work are asked to send a copy 
of their observing record for analysis to 
Sky AND TELEscoPE, Harvard Observatory, 
Cambridge 38, Mass. 

The following approximate predictions 
of coming minima of U CrB have been 
taken from International Supplement No. 
30 of Krakow Observatory. They are 





This chart is used by members of the American Association of Variable Star 

Observers to study the star § Coronae Borealis, marked by the open circle at 

the center. U Coronae Borealis lies below and to the left, directly on the +32° 
circle of declination. The chart co-ordinates are for 1900. 








THE MARK III 


Sidereal Telescope Drive 


Bodine Synchronous Motor, Auto- 
matic Clutch, Automatic Sidereal Time 
Circle requiring no calculation for loca- 
tion of objects, R.A. Indicator, Sidereal 
Time Indicator, Lifetime Quality, Pre- 
cision Fabrication. 


Ramsden Eyepieces 
| Declination Circles 
Hour-Angle Circles 


Write for price list. 
H & W OPTICAL CO. 


654 Milwood Ave., Venice, Calif. 








HELPFUL HINTS 
TO OBSERVERS! 


The free literature offered in the Frank Good- 
win ad below includes the following subjects: 
telescope observational techniques and methods; 
cutting down sunlight externally in viewing the 
sun; cleaning mirrors; sealing objectives against 
interelement air-space dewing; how to approxi- 
mate off-axis performance with your reflector 
| by a simple black-paper mask on mirror, occult- 
ing diffraction of diagonal and struts. (Also 
how the Goodwin Resolving Power lens is posi- 
tively guaranteed to make any good telescope 
perform like a larger one, for reasons stated in 
the ad below.) 


FRANK GOODWIN 


345 Belden Ave., Chicago 14, Ill. 








~NEW THRILLS 
FROM YOUR TELESCOPE! 


Sharper images, wider field, more 
light at higher powers! A startling 
statement positively proven in 16- 
page telescopic educational matter, 
plus many helpful hints, sent free 
on receipt of self-addressed long 
envelope with 12c return postage. 
First, the Goodwin Resolving Power 
lens placed in front of eyepiece gives 
three times the magnification on each 
by increasing the effective primary 
focal length up to three times, yet ex- 
tends eyepiece out no more than two 
inches from normal. This alone sharp- 
ens definition. 

Next, by achieving your highest pow- 
ers on more comfortable low-power eye- 
pieces, you lessen image deteriorations 
due to short-focus acute bending of the 
convergent beam, since all usual eye- 
pieces are f/1 or less. Again sharper 
images from this highest precision lens. 


Third, you get greater illumination and 
wider field by relieving tiny aperture 
restrictions of higher-power eyepieces. 
The Resolving Power lens is achro- 
matic, coated, gives flat field sharp 
to the edge. Here is astonishment! 
Price $23.50 in 4” long adapter 
tube fitting standard 14” eyepiece 
holders ONLY. (Also adaptable to 
Unitrons; state if Unitron.) Money 
back if not positively thrilled after || 
two weeks trial! Used and praised || 
by legions! 
No COD’s—Colleges and Observa- | 
tories may send purchase order. 


FRANK GOODWIN 


345 Belden Ave., Chicago 14, IIl. 
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given in Universal time; to obtain Eastern 


standard time, subtract five hours; Central F WE 
standard time, six hours; and so on. °4 lu 
April 1, 19; 5, @; 8, 17; 12, 3; 15, each one 
pehs 99, 185-22, 12": 25, 23"; 29; 10". we find 
May 2, 20°: 6, 7°; 9, 18"; 18, 5°; 16, cvenly ¢ 
16"; 20, 3; 23, 14"; 27, 0"; 30, 11°. of these 


DEEP-SKY WONDERS 

DIVIDE the starry sphere into 
nes, like orange, 
> hour of right ascension wide, 
that the Messier objects are 
nough spread so that only two 
‘The strips 


sections of an 


lunes have none. 





A “‘must-do’’ project #m educational scier 
been delighted with this Ross Stellarscope 
2. By actually seeing the position and 

is taught observational astronomy. 

Gives beautiful definition. A truly fin 
NO LENS GRINDING! 
POLISHED. 

Guaranteed sharp, clear, bright, color 
no distortion. Weighs only 6 pounds 


to complete the instrument, not only the 
telescope without technical experience, usi 
the screwdriver. 

Special combination price: 
$33.00 express collect. 





Ross Quadipod not 
included in price. 
Send for your telescope NOW. 


Remit with order. 


HARRY ROSS 


It's Simple to Assemble, Test, and Use the 
40- and 80-Power Ross 3” Stellarscope — $16.50 


1. Teaches the optics of a Newtonian reflecting telescope. 


bodies, such as the moon, planets, double stars, nebulae, and the like, one 


ALL MIRRORS ALUMINIZED AND ALL 
Remember the 3” Ross Stellarscope includes the tube and ALL parts necessary 


Ross 3’ Stellarscope plus Quadipod (knocked-down) only 


FREE: Full instructions, illustrated completely with photographs, included. 


Include postage on 8 pounds. 


Scientific and Laboratory Apparatus, 59-61-63 Reade St., New York 7, N. Y. 


Postage 
Extra 


wce for all students. Thousands have 


appearance of important astronomical 


NOT A TOY. 
LENSES 


e scientific instrument. 
No fuzz, 


free images up to 100 power. 


You assemble a 
we even supply 


lenses and mirrors. 
ng your two hands 


No C.O.D.’s 








FOCUS YOUR EYE ON THIS 


If you want the finest in focusing devices, 
GET THE CAL-ASTRO DELUXE FOCUSER. 


Feel the smooth, gliding motion as the control knobs respond to your 
lightest touch. 

Fine instrument-quality helical rack and pinion, plus our exclusive 
felt drag, gives a positive, nonslipping drive. 

Users everywhere say these are the finest focusers they have seen. 
Cave Optical Co. now puts them on all deluxe models of Astrola re- 
flectors, and Mr. Thomas Cave tells us he uses them on both of his 
personal telescopes. 

ORDER YOURS TODAY. Price $27.50 plus postage and insurance on 
2 Ibs. California customers add 4% sales tax. Give tube diameter 
for reflectors. Can be furnished with flat base at no extra charge. 


Cal-Adstro 


Optical Laboratories 
Owned and operated by Leland S. Barnes. 





Since 1947. 








Helical rack and pinion 
30 North San Gabriel Blvd. 
PASADENA, CALIFORNIA 
Phone: Sycamore 2-8843 











U.S. ARMY RELEASE 


PRISMATIC REFRACTING 


TELESCOPES 


Interchangeable 10X and 15X large-diame- 
ter, highly corrected wide-angle eyepieces. 
Solid bronze construction with tripod pivots, 
length 25 inches. Weight of scope 20 lbs. 

Unusually well suited for astronomical, ter- 
restrial, target-spotting and marine use. Easily 
altered to accommodate standard (11%4” O.D.) 
telescope eyepieces up to 100 power. 

U. S. Government tripod, made of oak with 
bronze legs and fittings, collapsible, extends 
to eye level, Gov't. cost $66.00. Also special, 
aluminum offset yoke with locking device. 
Telescope can be mounted and dismounted in 


seconds. Tripod and yoke $25.00 additional. 







PERFECT CONDITION 


$ 49” 


Express Collect 
Original cost 
$500.00 







Includes heavy-duty 
saddle-leather-fitted 
carrying case. 





Satisfaction guaranteed or money refunded. 
No C.O.D. 


BEN ROSENBERG 


WEST 45TH ST., NEW YORK 36, N. Y. 


3% 


101 





'' Achromatic Objective, 
Built-in Filar Micrometer, 


Huge Helical 
Focusing Mount and 


Prismatic Erecting System. 
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starting at 4" and at 22" are vacant; by 
contrast, the 12" strip has 20 Messier ob- 
jects, followed by 18" with 15, and 5" and 
17" are tied with eight each. Thus the 
amateur always has some of these famous 
deep-sky wonders to view, even from a 
backyard with limited access to the sky. 

The 11" strip, which in April coincides 
with the meridian in early evening, has 
five of Messier’s objects — though only 
one, the Owl nebula, is well known to 
the average amateur. In the north, just 
under the bowl of the Big Dipper, lie 
M97 (the Owl), M108, and M109; in the 
south, beneath the triangle of Leo, are 
the twin spirals M65 and M66. These 
five can give a 3-inch telescope or a big 
pair of binoculars an exciting evening’s 
workout. 

The Owl, also known as NGC 3587, 
lies southeast of Beta Ursae Majoris, at 
right ascension 11" 12™.0, declination 
+55° 18’ (1950 co-ordinates). It is a big, 
vague planetary nebula, 3’ in diameter 
and of magnitude 11 — easy in 65-mm. 
binoculars. Barnes, in his 1001 Celestial 
Wonders (1927, out of print), calls this 
object dull toned, but memorable. Wil- 
liam Herschel long ago thought it was a 
cluster of stars, unresolvable because of 
its immense distance. Even though today 
we know of planetaries three times 
farther, this object’s distance of about 
10,000 light-years will make many share 
Herschel’s feeling of its remoteness. 

Strangely enough, Admiral W. H. Smyth 
could see nothing but a pale, uniform disk 
“about the size of Jupiter,” yet a 6-inch 
today will show something of the two 
dark holes in M97. But Smyth wrote be- 
fore the Earl of Rosse found them, indi- 
cating that it is much more difficult to 
discover something than to confirm it. My 
10-inch, under clear Kansas skies, shows 
the full 3’ diameter of the Owl. 

About halfway between M97 and Beta 
is M108 (NGC 5457), at 11" 08™.7, +55° 
57’. It is a bright strip of a spiral nebula, 
8’ by 2’ in extent, of magnitude 10, with 
a faint foreground star superimposed. 
Herschel listed it as No. 46 of his class 
V_ (very large nebulae), and _ therefore 
Norton’s Star Atlas marks it as 46°. It 
is easily seen in 50-mm. binoculars. Across 
the bowl of the Dipper and just south 
of Gamma lies M109 (NGC 3992), the 
last of the objects assigned a Messier 
number. It is a medium-bright (11th- 
magnitude) spiral galaxy, 7’ in extent, 
located at 11" 55™.0, +53° 39%. M109 is 
labeled 45° in Norton’s. 

_ In Leo, M65 (NGC 3623) is at 11" 
16".3, +13° 23’, with M66 (NGC 3627) 
not far from it. Barnes called this ap- 
pearance “very curious and mystifying,” 
and Rev. ‘T. W. Webb noted long ago 
that the elongations of these objects are 
in different directions. In my 10-inch re- 
flector they lie in the same field, quite 
bright and rather featureless. 
WALTER SCOTT HOUSTON 
Rte. 3, Manhattan, Kans. 








AIRSPACED 


We offer the lowest priced, 


MOUNTED IN ALUMINUM CELLS f/15 


hand-corrected, 
objective, mounted in a black-anodized aluminum cell. 
lished over the years as the most reliable source of high quality astronomical lenses. 


OBJECTIVES 





precision, American-made astronomical 
Our reputation has been estab- 





“Those in the know” BUY FROM US BECAUSE: 








corrected for the C 


” diam., 48” F.L. (uncoated) ..$28.00 
$32.00 


We can supply ALUMINU 


Same as above with coating .......... 


for immediate delivery. 


Tremendous resolving power. 
length, thereby producing high powers. 





Diameter Focal Length Each 
54 mm. (21%”) 254 ram, (10")° . ...:.... $12.50 
54 mm. (21%”) 300 mm. (11.87) ...... 12.50 
54 mm. (214”) 330 mm. (13”) .......... 12.50 
54 mm. (214”) 390 mm. (15.4”)  ...... 9.75 
54 mm. (214”) 508 mm: (20"): ...<0:3 12.50 
54 mm. (21%”) 600 mm. (2314”) ...... 12.50 
54 mm. (214”) 762 mm. (30”) 

54 mm. (21%”) 1016 mm. (40”) 

54 mm. (21%”) 1270 mm. (50”) .... 

78 mm. (3-1/16”) 381 mm. (15”) .... 

80 mm. (31%”) 495 mm. (1914”) H 
81 mm. (3-3/16”) 622 mm. (2414”) ...... 22.50 








Type 
precision made, 
Above we have pictured the two most 


American Type “*Zeiss”’ 


Beautiful imported binoculars, 
low, low price. 
popular wre. The American 
one-piece frame and a clean design, 


at a 


Type offers a superior 
pleasing to the 


eve. Complete with carrying case and straps. Price 
Plus 10% Federal tax. 
Size Field Type Center Ind. 
at 1,000 Focus Focus 
yards 
6x15 360 ft. Opera —_ $12.75 
6x30 395 “*Zeiss’’ $18.75 16.75 
7x35 341 “*Zeiss’’ 20.75 17.95 
7x35 341 American 23.50 _ 
7x35 578 American 
Wide Angle 
Le 35.00 i 
7x50 372 ““Zeiss”’ 24.95 22.50 
7x50 372 American 32.50 —_ 
8x 30 393 **Zeiss’’ 21.00 18.25 
10 x 56 275 **Zeiss’’ 28.75 26.75 
20 x 50 183 ““Zeiss”’ 33.75 31.75 
MONOCULARS 


Brand new, coated optics, complete 
with pigskin case and neck straps. 








Price Price 
>x 30 $10.00 7=50 $14.75 
8 x 30 11.25 16 x 50 17.50 
7x35 12.50 20 x 50 20.00 

“MILLIONS” of Lenses, etc. 
Free Catalogue 











We pay the POSTAGE — C.O.D.'s you pay postage. 
Satisfaction guaranteed or money refunded if merchan- 
dise returned within 30 days. 


Each lens is thoroughly tested by us and is guaranteed to resolve two seconds of arc or better. 
and F lines (secondary chromatic 
the chromatic variation of spherical aberration are negligible. 
so that it will fit directly over our standard aluminum tubing, 


M TUBING for the lenses above. 
“BIG” ACHROMATIC TELESCOPE OBJECTIVES 


We have the largest selection of diameters and focal lengths in the United States available 
These are perfect magnesium-fluoride coated and cemented Gov't. 


surplus lenses made of finest crown and flint optical glass. 
They can readily be used with eyepieces of only 44” 
Guaranteed well suited for astronomical tele- 


scopes, spotting scopes, and other instruments. 


@ We can supply ALUMINUM TUBING AND CELLS for the lenses above. @ 


They are 
aberration). The zonal spherical aberration and 
The cell is machined to close tolerances 
eliminating any mounting problems. 


4" diam., 62” F.L. (uncoated) ..$60.00 
$69.00 


Same as above with coating wee 


Fully corrected. 
focal 


Not mounted. 


Gov't. cost up to $100. 


Diameter Focal Length Each 
83 mm. (314”) 660 mm. (26”) ........ $28.00 
83 mm. (314”) FUE mam. (2B) scree: 28.00 
83 mm. (314”) 762: mar, (307). .....5.. 28.00 
83 mm. (314”) 876 mm. (3414”) .... 28.00 
83 mm. (314”) 1016 mm. (40”) ........ 30.00 
102 mm. (4”) 876 mm. (3414”) .... 60.00 
108 mm. (414”) 914 mm. (36”) ........ 60.00 
110 mm. (434”)* 1069 mm. (42-1/16”) 60.00 
110 mm. (434”) 1069 mm. (42-1/16”) 67.00 
128 mm. (5-1/16”) * 628 mm. (2444”) ..... 75,00 
128 mm. (5-1/16”) 628 mm. (2434” 85.00 
*Not coated 








Our 6” objective will not need high-pressure sales- 
Its sparkling performance speaks for 
or have any qualified person test 
If not, 


manship. 
itself. Test one, 
it; we are certain that you will be satisfied. 

take advantage of our money-back guarantee. 


6” DIAM. AIR- SPACED TELESCOPE 
OBJECTIVE 


Hard coated on 4 surfaces 


| NEW! 6” LENSES 


INTE 
(/10 - 60” focal length | UNMOUNTED 190.00 ° 
(/15 - 90" focal length} (MOUNTED. 190.00 { 







We can supply ALUMINUM TUBING for the 


lenses above. 


} eee 


“GIANT” WIDE-ANGLE EYEPIECES 


ERFLE EYEPIECE (65° field) 
contains 3 coated achromats. 114” 
E.F.L., clear aperture 214”. Has a 
focusing mount with diopter scale. 
Will make an excellent 35-mm. 
Kodachrome Viewer. Magnifies seven 
SIE a ccc easscucteecioions $12.50 ppd. 
Same as above without diopter scale «essere $9.95 


WIDE-ANGLE ERFLE (68° field) 
EYEPIECE. Brand new; coated 114” 
E.F.L. Focusing mount. 3 _ perfect 
achromats, 1-13/16” aperture .... $13.50 


WIDE-ANGLE ERFLE 11,” E.F.L. Brand new; 


contains Eastman Kodak's rare-earth glasses; aperture 
2”: focusing. Mounts: 65° field) .onccscccdeccccsneccses $12.50 
11%4” Diam. Adapter for Erfle eyepieces .......... $3.95 


A. JAEGERS 
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SPECIAL COATED OBJECTIVE 
BIG 2%” DIAM. — 40” F.L. — 
$6.00 


These achromatic objective “a are tested and have 
the same high quality as Big Lenses’’ described 
at left, except they are seconds for slight edge chips 


or small scratches only. Quality guaranteed. 
ONLY $6.00 ppd. 


ASTRONOMICAL MIRRORS 


These mirrors are of the highest quality, polished to 
\y-wave accuracy. They are aluminized, and have a 
silicon-monoxide_ protective coating. You will be 
pleased with their performance. 


Diam. F.L. Postpaid 
Plate Glass 3-3/16” 42” $ 9.75 
Pyrex 4,” 45” 13.50 
Pyrex 6” 60” 25.00 


MIRROR MOUNTS, RACK-AND-PINION 
@ EYEPIECE MOUNTS, and ALUMINUM @ 
TUBING are available. 


90° RIGHT-ANGLE PRISMS 





8-mm. face a 

12-mm. face .. — 

23-mm. face .. Silvered ... 2.00 

28-mm. face .. Silvered ... 2.50 

38-mm. face ... Silvered 2.75 

48-mm. face Silvered 4.00 
62-mm. face, coated ........... $1 


TELEVISION PROJECTION LENS 


Brand New, f/1.9, E.F.L. 5 inches. Manufactured 
by Bausch & Lomb. We purchased entire lot of these 
discontinued units. Five elements, smallest lens 2”, 
largest 414”. Completely assembled 6” in length. All 
surfaces hard coated. Get this BARGAIN now. 
ONLY $22.50 


MOUNTED EYEPIECES 


The buy of a lifetime at a great sav- 
ing. Perfect war-surplus lenses set in 





black-anodized standard aluminum 
1144” O.D. mounts. 
TYPE PRICE 
6 mm. (14”) Ramsden 










12.5 mm. (44”) Ramsden L 

12.5 mm. (1447) Symmetrical .............ccscssscesseee 6.00 
16 mm. (%”) Erfle (wide-angle) .........:00 12.50 
16 mm. (%”) TPRBIRE sssisscccccesstens 12.50 
18 mm. (3%4”) Symmetrical . 6.00 
24 On: CATIA ARIE yceicisinisniscceicannagtasasionsce 6.00 
ZF eraeh.. (1-0/1) Ree saccssccncsscrsssscsizinsiccrsiccuse 4.50 
32 mm. (114”) Orthoscopic 12.50 
35 mm. (134” Symmetrical 8.00 
SS siti: €2-F TE) ROU os viceccosscccesievesceisinscieriase 6.00 
56 mm. (214”) I aiciiciincscciccinsiione 6.00 


COATED LENSES 75 cents extra. 


GIANT “3” inch TELESCOPE 


40 POWER postpaid $57.50 


HIGH-POWER SPOTTING SCOPE — Ameri- 
can Made. Big 3”-diameter achromatic coated objec- 
tive will give bright crystal-clear images. Micrometer 
spiral focusing drawtube. Lightweight aluminum 
construction throughout, black crackle finish, length 
open 22”, closed 1514”. Guaranteed 





Upright image. 


to give superb performance. 






8-POWER ELBOW TELESCOPE 


This M-17 telescope has a 
brilliant-image 48° apparent 
field — 325 feet at 1,000 
yards. The telescope can 
be adjusted for focusing 15 
feet to infinity. It has a 2” 
objective, focusing eyepiece 






























28-mm. focal length with 
an Amici erecting  sys- 
tem. Turret- 
mounted fil- 
ters: clear, 





red, amber, 
and neutral. 
Lamp housing & 
to illuminate 
reticle for 
nighttime use. 
were ever offered. Original Gov't. cost 


BARGAIN PRICE ... $13.50 ppd. 







8 x 50 


Truly the biggest bargain you 
$200. 















6918 Merrick Road 
AAT tL) Se ee 














Celestial prints and 
wall murals. 
Write for free brochure #1 : 


astro 


ealeige- tc 


231 West 58th Street, New York 19, N. Y. 





National 
Aeronautics and 
Space 
Administration 





OBSERVING THE MOON — Davy Y 


EAR the western edge of Mare Nu- 

bium are two relatively inconspicu- 
ous craters, Davy and Palisa. Neither of 
these offers much to the lunar student, 
except for several craterlets in Palisa, and 
a scattered group of low hills in Davy. 
Our primary interest, however, is not in 
the craters but in the remarkable feature 
lying between them. 

This curious formation, known as Davy 
Y, is a walled plain with an obviously rec- 
tangular outline. Few lunar walled plains 
are truly circular, most of them being 
more or less polygonal in shape, but no- 
where on the lunar surface, with the pos- 
sible exception of some indefinite struc- 
tures near the north polar regions, is 
there any counterpart of Davy Y. 

Its low walls are generally in a ruined 
condition. Beginning at the northeast 
corner, where there is a wide pass into 
Palisa, and then proceeding eastward, the 
wall is fairly uniform and consists of a 
well-developed series of ridges. Passing 
Davy, to its southwest we find some broad 
gaps in the wall. Along the southern 
perimeter to as far as the western corner 
of the rectangle, the broken ridges are 
low and curved, as if they were remnants 
of small craters that once existed there. 

Probably the highest portion of Davy Y 
is its western wall, which is a continua- 
tion of .the highlands to the west. The 





abruptness of the scarp (Davy y) may in- 
dicate that a considerable subsidence of 
the floor of Davy Y occurred during its 
early history. 

Like other walled plains, this one con- 
tains much fine detail in its interior — 
small craterlets, low ridges, and hills — re- 
quiring good observing conditions to be 
well seen. The most curious feature is 
the chain of small craterlets, extending 
through a narrow pass in the western 
rampart and across the floor as far as the 
rim of Davy. I have counted 14 crater- 
lets in this chain, including the shallow 
saucerlike depressions at the eastern end. 

Both W. Goodacre and H. P. Wilkins 
have described this feature as a crater- 
cleft, but in my many observations I have 
yet to see this cleftlike aspect — the crater- 
lets are spaced across the plain seemingly 
without being connected by a narrow 
valley. Nevertheless, these little craters 
may be evidence for tertiary volcanic ac- 
tivity along a line of weakness in the 
lunar crust; it is difficult to believe they 
could have had a meteoritic origin. 

Although it is conveniently placed for 
observation near the center of the lunar 
disk, Davy Y seems to have received rela- 
tively little study from selenographers, 
who perhaps have been distracted by im- 
posing Ptolemaeus and Alphonsus, nearby 
to the west. While Davy Y is rather in- 


The NASA Beltsville Space Center is engaged in a program 
of basic research covering all phases of experimental 

and theoretical physics associated with the exploration of 
space. The program emphasizes the following areas: 


MOON AND PLANETS: The lunar surface; planetary atmospheres; iono- 
spheric physics; atomic and electronic interactions; geodesy; celestial 


mechanics. 


ASTRONOMY: Solar and stellar atmospheres; 


relativity. 


PLASMA PHYSICS: Magnetohydrodynamics; 


particle populations in space; cosmic rays. 


stellar interiors; cosmology; 


magnetic fields in space; 


Opportunities exist at the junior and intermediate levels for physicists, geo- 
physicists and astronomers who wish to do fundamental research in these fields. 
‘Those interested should address their inquiries to Mr. R. J. Lacklen, Director of 
Personnel, NASA, 1520 H Street, N. W., Washington 25, D. C. Predoctoral as 
well as postdoctoral applicants will be considered. Applicants without a Ph.D. 
should include a transcript of college and graduate training. Continuation of 
graduate work will be encouraged. 
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This drawing of the Davy-Palisa region of the moon was made by Alika Herring 
on May 27, 1958, at 4:15 Universal time, using a 12}-inch reflector with powers 
of 228x and 310x. As seen from this part of the moon, the sun had risen less 
than 24 hours before, and was about nine degrees above the horizon. The scale 
of the key chart is indicated by the diameter of Davy, which is about 21 miles. 
The largest craterlet in the chain described by Mr. Herring is Davy C, about 
two miles across. In the standard nomenclature for associated lunar features, 
mountains are marked with Greek letters, craterlets and other depressions with 
Roman letters, added to the name of the principal formation. 


conspicuous under a high light, at sunrise 
or sunset its brightly illuminated ram- 
parts and shadowed interior attract the 
notice of even casual observers. 

Davy Y lies on the northwestern edge 
of what appears to be a vast ancient ghost 


ring, now almost completely obliterated, 
one of three such giant rings extending 
along the western border of Mare Nu- 
bium. This chain included the old ring 
containing the Straight Wall, and the 
large squarish enclosure in the highlands 


to the south, often popularly known as 

the “Hell Plain.” This series of ancient 

rings is well shown on some of the Lick 

and Mount Wilson photographs of the 
third-quarter moon. 

ALIKA K. HERRING 

1312 Arlington St. 

Anaheim, Calif. 


SUNSPOT NUMBERS 

The following American sunspot num- 
bers for January have been derived by 
Dr. Sarah J. Hill, Whitin Observatory, 
Wellesley College, from AAVSO Solar 
Division observations. 

January 1, 234; 2, 224; 3, 238; 4, 213; 
5, 195; 6, 208; 7, 233; 8, 270; 9, 209; 10, 
181; 11, 179; 12, 168; 13, 133; 14, 116; 15, 
109; 16, 146; 17, 143; 18, 166; 19, 165; 20, 
240; 21, 275; 22, 234; 23, 234; 24, 223; 25, 
256; 26, 213; 27, 258; 28, 242; 29, 205; 30, 
155; 31, 114. Mean for January, 199.3. 


Below are mean relative sunspot num- 
bers for February by Dr. M. Waldmeier, 
director of Zurich Observatory, from ob- 
servations there and at its stations in 
Locarno and Arosa. 

February 1, 110; 2, 139; 3, 129; 4, 130; 
5, 126; 6, 103; 7, 124; 8, 90; 9, 87; 10, 100; 
11, 100; 12, 101; 13, 106; 14, 129; 15, 133; 
16, 144; 17, 170; 18, 159; 19, 175; 20, 150; 
21, 163; 22, 158; 23, 186; 24, 190; 25, 181; 
26, 176; 27, 163; 28, 186. Mean for Feb- 
ruary, 139.6. 














circles, and 3 oculars (85x, 210x, 360x). 





New De Luxe Model "B" 8-inch ASTROLA, f/7, 
complete with rotating tube, clock drive, setting 
$575 


plus $12.50 packing and crating charges. 


ASTROLA MODEL “B”, 8-inch, f/7 


resolution. 





ASTROLA MODEL “A”, 6-inch, f/8 ............ 


ASTROLA MODEL “C”, 10-inch, f/7 .......... 


These instruments are fully portable, with hand-figured 1/10-wave optics, all castings of 
virgin aluminum, finest fiberglass tube by W. R. Parks, high-quality aluminizing by Pancro 
Mirrors, three of the finest orthoscopic oculars, achromatic finder, and so forth. America’s 
finest reflecting telescopes guaranteed to reach all theoretical limits of definition and 


AMERICAN MADE 
NOW AVAILABLE NATIONALLY ON EASY TIME PAYMENTS 


Write for further information: 


SOME FIRSTS FOR CAVE OPTICAL COMPANY — 


1. Several years ago we were the FIRST to manufacture and sell nationally high-quality 
reflecting telescopes larger than four inches in aperture at really low prices. There is 
still no substitute telescope to equal ASTROLA in its price and aperture class. 

2. ASTROLA was FIRST with a fine low-priced electric clock drive. 

3. Two years ago, the 121/2-inch observatory, permanent ASTROLA was introduced — the 
FIRST large scope with electric slow motions in both co-ordinates priced at less than 
half of competitive models, only $1,780 complete. 


Enjoy wonderful views of Jupiter and Saturn this Spring. 
Order only ASTROLA Reflecting Telescopes. 


Standard De Luxe 
daasasediacocecestossavacnsuase $295.00 $475.00 
diieachbavee Ceca $375.00 $575.00 
wasiditesvcidsdevedutsatqadearan’ $475.00 $725.00 


We specialize in offering new pyrex mirrors and diagonals, or in 
refiguring your present mirror. See previous ads for prices. 


All prices, plus small additional charge for packing and shipping, f.0.b. our plant, 
Long Beach, Calif., and subject to change without notice. 


Send for our newest full-color 1959 catalogue. 


CAVE OPTICAL COMPANY 
4137 E. Anaheim St., Long Beach 4, Calif. 
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DON'T Buy a UNITRON Refractor IF... 








. if you like star images with “interesting” shapes. 

Because — UNITRON objectives are designed and manufactured to give as perfect an image of a point source 
at infinity as the wave length of light and aperture will allow with an achromatic lens. There is no spherical 
aberration to give enlargement to “points,” no coma to produce pseudo-comets, and no astigmatism to provide 
pretty crosses. Furthermore, with the refractor design, there are no struts or secondary mirrors to add diffraction 
effects which are so damaging to definition. Consequently, UNITRON owners find it easy to separate many double 
stars that are seen only as single spots of light through larger telescopes of other types and makes. 


. if you are a diehard “do-it-yourself” fan. 
Because — UNITRON Refractors come completely assembled and are set up for observing in a jiffy. You will have 
no opportunity to assemble, align, or adjust the optical and mechanical components. 


. if you want to watch the stars dancing to the “music of the spheres.” 

Because — UNITRON mountings, with their oversized components, hold the telescope tube with a viselike grip, 
and the sturdy tripod, in turn, anchors the assembly firmly to the ground. When you touch the focusing knob or 
move the tube there is no vibration to set in motion a wildly dancing point of light. In some telescopes, the 
mounting and tripod have all the steadiness of a new-born calf: it is not too difficult to induce vibrations in the 
tube which (thanks to the eye’s persistence of vision) will produce some interesting Lissajous figures. 


. if you want to improve the steadiness of your hand. 

Because — with UNITRON’s micrometric slow-motion controls, no skill is required to follow a celestial object in its 
path through the sky. The altazimuth models have slow motions for both altitude and azimuth, and the equatorial 
models provide slow motions for both declination and right ascension. Some telescopes lack slow motions in one 
or both co-ordinates and, without any mechanism to cramp their style, users of such instruments often develop a 
remarkable steadiness of hand. 


. if you want to climb a “stairway to the stars.” 

Because — UNITRON eyepieces are mounted at the bottom of the tube and by turning the UNIHEX or star diagonal 
the observer selects his own viewing angle. With telescopes of other types, the eyepiece is usually located at the 
top of the tube, and certain regions of the sky can be seen only by climbing a ladder, orange box, or some similar 
elevating device. While perched on the ladder you are certainly much closer to the stars than the UNITRON owner 
who may, if he chooses, observe while seated. 


. if you pride yourself on your prowess as a juggler. 

Because — UNITRON’s exclusive UNIHEX Rotary Eyepiece Selector holds six eyepieces in a turret ready for instant 
use. This leaves you no opportunity to amuse your friends by keeping extra eyepieces in suspended animation 
while making a sequence of observations at varying magnifications. 


. if you are primarily a student of air turbulence. 

Because — in a UNITRON Refractor the light travels within a closed tube, in one direction only. In telescopes with 
mirrors exposed to the atmosphere, any differences in temperature within the tube provide currents of air with 
varying indexes of refraction, and therefore you could use such a telescope to study the effects of turbulence on 
the formation of optical images. The optical design of telescopes of that type involves folding the light back on 
itself through this unstable air column, so some really interesting “shimmying” effects may be obtained. Even if 
the UNITRON owner takes his instrument from a warm room into the cold outdoors he will not encounter such 
serious deterioration of the image. 


. if you enjoy collimating optical components. 

Because — UNITRON‘s optical system consists of a securely mounted objective lens and an eyepiece, rigidly attached 
to the telescope tube, with no possibility of moving out of alignment. In telescopes of some other types, there 
are front-surfaced mirrors that may be disturbed by vibration and which in time may need to be removed for 
realuminizing. Since the mechanical mountings of these mirrors allow rotation about many axes, the alignment 
problem is not completely trivial and owners of these telescopes are not deprived of the joys of collimating. 


. . if you regard accessories as excess baggage. 


Because — UNITRONS are fully equipped with a battery of extra eyepieces and (depending on the particular model) 
gadgetry such as the UNIHEX, erecting prism system, star diagonal, view finder, sun projecting screen, sunglass, 
cabinets, etc. Those who advocate a Spartan philosophy of observing, with a bare minimum of equipment, might 
prefer a less complete telescope. 


. if you want to be the first in your neighborhood to own one. 

Because — UNITRONS are ubiquitous. Unless you live on an iceberg drifting in the polar seas or on a raft being 
tossed about in the Pacific the chances are rather great that someone near you already owns a UNITRON. In fact, 
so many UNITRONS are bought as the result of personal recommendations that they may really be as good as the 
UNITRON owners say they are. 


UNI ] ON INSTRUMENT DIVISION of UNITED SCIENTIFIC CO. 
204-206 MILK STREET | BOSTON 9, MASSACHUSETTS 
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BUT IF You DO Want a UNITRON Refractor... 








Consider These Favorites 









UNITRON 2.4” Altazimuth 
America’s most popular low- 
priced refractor 





ee rere 


UNITRON 4” Photo-Equatorial 
a completely equipped observatory 
within reach of amateur astronomers 


LUNITRON | 





bs 


UNITRON 6” Photo-Equatorial 
the logical choice for the serious observer 
and for the school and college observatory 
See back cover. 


UNITRON 





MANY Models To Choose From! 


2 SATELLITE ($7.50 Down) 6x, diagonal $75 
eyepiece, altazimuth mount with circles, stand 

1.6 ALTAZIMUTH ($7.50 Down) $75 
with eyepieces for 78x, 56x, 39x 

2.4” ALTAZIMUTH ($12.50 Down) $125 
with eyepieces for 100x, 72x, 50x, 35x 

2.4’ EQUATORIAL ($22.50 Down) $225 
with eyepieces for 129x, 100x, 72x, 50x, 35x 

3” ALTAZIMUTH ($26.50 Down) $265 
with eyepieces for 171x, 131x, 96x, 67x, 48x 

3’ EQUATORIAL ($43.50 Down) $435 
with eyepieces for 200x, 131x, 96x, 67x, 48x 

3’’ PHOTO-EQUATORIAL ($55.00 Down) $550 


with eyepieces for 200x, 171x, 131x, 96x, 67x, 48x 


4” ALTAZIMUTH ($46.50 Down) with $465 
eyepieces for 250x, 214x, 167x, 120x, 83x, 60x 


4’ EQUATORIAL ($78.50 Down) with $785 
eyepieces for 250x, 214x, 167x, 120x, 83x, 60x, 38x 


4” PHOTO-EQUATORIAL ($89.00 Down) with $890 
eyepieces for 250x, 214x, 167x, 120x, 83x, 60x, 38x 


4” EQUATORIAL with clock drive $985 
($98.50 Down), Model 160V, eyepieces as above 


4" EQUATORIAL with clock drive and metal $1075 
pier ($107.50 Down), Model 166V, eyepieces as above 


4’ PHOTO-EQUATORIAL with clock drive and $1 175 
Astro-camera ($117.50 Down), with eyepieces 
for 250x, 214x, 167x, 120x, 83x, 60x, 38x, 25x 


4’ PHOTO-EQUATORIAL with clock drive, pier, $1280 
Astro-camera ($128.00 Down), eyepieces for 375x, 
300x, 250x, 214x, 167x, 120x, 83x, 60x, 38x, 25x 


6 EQUATORIAL with clock drive, pier, $5125 
2.4’ view finder, with eyepieces for 625x, 500x, 
416x, 357x, 277x, 200x, 138x, 100x, 62x, 42x 


6” PHOTO-EQUATORIAL as above but with $5660 
4’ guide telescope, illuminated diagonal, 
UNIBALANCE, Astro-camera Model 330 

6 PHOTO-EQUATORIAL as above with $6075 


addition of 3’’ Astrographic Camera Model 80 


Use Our EASY PAYMENT PLAN 


UNITRON’s popular Easy Payment Plan is a convenient 
and economical way to buy your UNITRON Refractor 
when you do not want to disturb your savings or when 
you haven‘t the total cost of the telescope immediately 
available. The down payment required is 10%. The 
balance due is payable over a 12-month period, and 
there is a 6% carrying charge on the unpaid balance. 
Your first payment is not due until 30 days after you re- 
ceive the instrument, and if you should want to pay the 
entire balance due at that time, the carrying charge is 
canceled. (6 models available on special plan.) 

There is no ‘‘red tape’’ when you order — you merely 
fill in the UNITRON Easy Payment Order Form, return it 
together with the required down payment, and the model 
of your choice is shipped to you at once. 


Do not hesitate to use this plan merely because you 
have never before purchased anything on time payments. 
The procedure is practically painless and is an ideal 
means of enjoying the use of your UNITRON while pay- 
ing for it. 


HOW TO ORDER 


Send‘ check or money order in full or use our Easy Pay- 
ment Plan, as described above. Shipments made express 
collect. Send 20% deposit for C.0.D. shipment. 
UNITRON instruments are fully guaranteed for quality, 
workmanship, and performance, and must meet with 
your approval or your money back. 


INSTRUMENT DIVISION OF 
UNITED SCIENTIFIC COMPANY 


204-206 MILK STREET - BOSTON 9, MASSACHUSETTS 
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Note These UNITRON Features 


@ LENSES are FULLY CORRECTED for spherical and 
chromatic aberration and are COATED for maximum bril- 
liance and clarity of image. Optics especially designed 
for astronomical observation. AIR-SPACED OBJECTIVES. 


@ REFRACTOR type of design duplicates the perform- 
ance of larger telescopes of other types. No mirrored 
surfaces to become oxidized. Superior definition to the 
very edge of the field. 


@ EYEPIECES of the HIGHEST QUALITY: Orthoscopic, 


Achromatized Symmetrical, Kellner, Huygens. Three to 
ten eyepieces included with each instrument. 
@ FINEST MATERIALS used throughout. DURALUMIN 


TUBE. Moving parts of BRASS carefully machined to 
close tolerances, and finished in CHROMIUM. No war- 
surplus components used. 


@ MODERN DESIGN based on time-tested engineering 
principles. HANDSOME APPEARANCE to which no illus- 
tration can do justice. 


@ EQUATORIAL MODELS have slow-motion controls for 
both declination and right ascension as well as rapid- 
motion controls. Sturdy TRIPOD (or PIER). 


@ ALTAZIMUTH MODELS have slow-motion controls for 
both altitude and azimuth as well as clamps for both 
co-ordinates. Sturdy TRIPOD. 


@ VIEW FINDER with crosshair eyepiece. 
@ RACK-AND-PINION FOCUSING. 


@ Choice of UNIHEX Rotary Eyepiece Selector or STAR 
DIAGONAL and ERECTING PRISM for TERRESTRIAL OB- 
SERVATION. The same complete range of terrestrial 
magnifications as for celestial observation. 


@ SUNGLASS for solar observation. 


@ ADDITIONAL ACCESSORIES available to add further 
to your observing pleasure. 


Higher- and lower-power eyepieces available for 
all models. Prices include basic accessories, tripod 
and mounting, fitted wooden cabinets, and operating 
instructions. 





Get UNITRON’s FREE 


and Catalog on 


Observer's Guide 


ASTRONOMICAL TELESCOPES 





This valuable 38-page book 
is yours for the asking! 


With artificial satellites already launched and space 
travel almost a reality, astronomy has become today’s 
fastest growing hobby. Exploring the skies with o tele- 
scope is a relaxing diversion for father and son alike. 
UNITRON’s handbook contains full-page illustrated 
articles on astronomy, observing, telescopes and acces- 
sories. It is of interest to both beginners and advanced 
amateurs. 


Contents include — 


Observing the sun, 
moon, planets and 
wonders of the sky 


Constellation map 

Hints for observers 
Glossary of telescope terms 
How to choose a telescope 
Amateur clubs and research 
programs 
















_ INSTRUMENT DIVISION of UNITED SCIENTIFIC CO 
204-206 MILK STREET * BOSTON 9, MASS 





Please rush to me, free of charge, UNITRON's new Observer's 











Guide and Telescope Catalog 20-p. 

Nana I 
Street 

City State I 
a se ee Cee Se Ge aoe oe = | 
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“At last a truly logical book 
on telescope making.” 
— SKY AND TELESCOPE 


HOW TO MAKE 
A TELESCOPE 


by JEAN TEXEREAU 


Translated and adapted from the 
French by Allen Strickler, with 
jorewords by André Couder and 
Albert G. Ingalls 


In his foreword, Mr. Ingalls — editor of 
the classic Amateur Telescope Making,- 
says, “How To Make a Telescope is an 
especially well organized book which 
sticks entirely to the sequence of logic... 
the entire discussion pertaining to each 
stage of the work is completed before the 
book proceeds to the next stage. . . you 
will not get lost on the way.” 


CONTENTS 
Basic Principles and a Proposed | 
Telescope — Making the Large 
Mirror — The Plane Diagonal 
Mirror — The Eye Piece — Me- 
chanical Structure — The Altazi- 
muth Mounting — Accessories, 
Mirror Coating, Adjustments — | 
The Telescope in Use — Pho- 
tography with the Amateur Tele- 
scope — Sources of Telescope 
Making Supplies — Index 
208 pages, with many illustrations, $4.00 | 


e Just Published... 
THE GREEN FLASH | 


and Other Low-Sun Phenomena | 


by D. J. K. O°;CONNELL, S. J., 
Vatican Observatory 

With 293 photographs, 80 in full 
color by C. J. Treusch, S. J. 


A superb collection of many successful | 
photographs taken at the Vatican Ob- | 
servatory of the “green flash” and other 
striking phenomena which sometimes oc- 
cur when the sun is near the horizon. | 
The authoritative text describes the ob- 
served phenomena, the factors that in- 
fluence them, possible causes, the equip- 
ment used in photographing them. With 
its brilliant color photographs, this is a 
handsome and informative book for the 
astronomer or meteorologist and for the 
amateur interested in fine photography, 
fine bookmaking, and an outstanding 
treatment of one of the heavens’ most 
spectacular displays. 

192 pages, abundantly illustrated, $6.00 








To your bookseller or | 
INTERSCIENCE PUBLISHERS, Inc. | 
250 Fifth Avenue, New York 1, N.Y. | 


Please send: 


eee copy(s) of Texereau: HOW TO 
MAKE A TELESCOPE at $4.00) 


paonieed copy(s) of O’Connell: THE GREEN | 
FLASH at $6.00 


CL) Remittance enclosed. 
(for N.Y.C.delivery,add 3% Sales Tax) 


(] Please send descriptive literature. 


Name 
(please print) 


Address 
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W BOOKS AND THE SKY W® 


STELLAR POPULATIONS 


D. J. K. O’Connell, S.J., editor. Inter- 
science Publishers, Inc., New York, 1958. 
544 pages. $10.00. 


a BAADE, in 1943, first pro- 
posed the concept of two different 
stellar populations. This revolutionary 
idea has played an increasingly important 
role in astronomical research. Its develop- 
ment from many points of view may be 
found in papers scattered throughout the 
various journals. Insofar as the reviewer 
can determine, the present volume is the 
first attempt to give all of the various 
ramifications of the problem in a system- 
atic, comprehensive, and thoroughly co- 
herent manner. 

In 1936 the Vatican inaugurated a series 
of semaines d’étude, or weeks of study. 
These meetings bring together a limited 
group of leading scholars with divergent 
opinions on an outstanding question. 
They spend a week examining the prob- 
lem, free from all other preoccupations. 
An attempt is made to formulate the rea- 
sons for their differences of opinion, hop- 
ing to reach a solution. If agreement is 
impossible on the basis of the data avail- 
able, the scholars are called upon to 
define the reasons why and to specify the 
types of desirable further research. 


Walter A. 


This photograph of Dr. 
Baade, retired Mount Wilson and 
Palomar Observatories astronomer, was 
taken this January, when he gave a 
talk on observing with large telescopes 
to a joint meeting of the Amateur 
Telescope Makers of Boston and the 
Bond Astronomical Club. Photograph 
by Samuel Burgen. 


‘Star Atlases and Books on n Astronomy — 


Stellar Populations represents the pro- 
ceedings of a semaine d’étude in Rome, 
sponsored by the Pontifical Academy of 
Science and the Vatican Observatory in 
May, 1957. A long introduction, in both 
English and French, details the opening 
ceremonies, states the conditions and pur- 
poses of the conference, and lists the 21 
astronomers in attendance. 

The scientific portion of the meeting is 
reported in a series of 34 papers by 18 
scientists. Each paper has a transcript 
of the ensuing discussion, and there is a 
final section with a summary and conclu- 


New: Frank’s BOOK OF TH 


6. 
Available again: TLEMENTS OF MATE 
EMATICAL ASTRONOMY, 


Norton’s STAR ATLAS... 
Webb’s ATLAS OF THE STARS... 
BONNER DURCHMUSTERUNG 
AMATEUR oS ee Ss 

HANDBOOK, by J. B. Sidgwick....$12.50 
OBSERVATIONAL ASTRONOMY FOR 

AMATEURS, by J. B. Sidgwick....$10.00 
THE MOON, by Wilkins and Moore. — 00 
OUR MOON, by H. ki 3.00 
THE AMATEUR ASTRONOMER, 

RUG dsc MANNA os ccc Jeeps gecece ce tecscassssioces $4.50 
AMATEUR TELESCOPE MAKING 

Book 1, $5.00; Book 2, $6.00; Book 3, $7.00 
Write for free list on ‘astronomical literature. 

Books on telescope making and optical glasswork- 
ing. All books of any publisher — please mail 
your wants. Out-of- “brigt books located in a special 
Search service. 


HERBERT A. LUFT 


69-11 229th St., Oakland Gardens 64, N. Y. 














An indispensable guide 
to satellite watching — 
and the first detailed hand- 
book for Moonwatch teams 
and amateur astronomers ! 


HANDBOOK 
FOR OBSERVING 


THE SATELLITES 
by Neale E. Howard 


“Extremely well-written. . . . A glos- 
sary of satellite-watching terminol- 
ogy, and appendices of data charts 
for observing and calculating satellite 
orbits add to the completeness of this 
unique volume.” 

— Air Force Magazine 


Line drawings, photographs, index $2.50 


THOMAS Y. CROWELL COMPANY 
432 Fourth Ave. e New York 16 











sions. All reports are in English, except 
for one French contribution. While they 
generally read smoothly, the most difficult 
are those that present extensive technical 
details of particular methods. 

Nevertheless, the volume is exhilarating 
and the reader does not want to lay it 
down before arriving at the exciting con- 
clusions. He feels he is listening to the 
discussions and can sense the mounting 
excitement of the participants. This ef- 
fect is generated by the manner in which 
the discussion of each succeeding paper 
lengthens as the conference progresses. 

The opening report, by Baade, gives a 
review of the present status of the prob- 
lem and sets a high standard of excellence 
for the remainder. The first day of the 
conference considered the problem of 
galaxies and their stellar populations. The 
following days dealt with star clusters, 
young Population-I stars, physical variable 
stars, stellar evolution and element abun- 
dances, the stellar populations of our own 
galaxy, population groups and motions in 
our galaxy, and the galaxy’s evolutionary 
history. 

Among the most engrossing talks are 
A. R. Sandage’s masterly discussion of star 
clusters, M. Schwarzschild’s comprehensive 
summary of the theory of stellar evolution, 
and G. H. Herbig’s account of T Tauri 
stars. These and the other reports give 
the feeling that long strides have been 
taken toward the solution of the problem. 
We are at last beginning to get a clear 
picture of the evolution of stars and the 
nature of stellar populations. The confer- 
ence clearly points out what has to be 
done for a final solution. 

The Rome meeting concluded by re- 
classifying stellar populations and defin- 
ing five basic population types, instead of 
Baade’s original two. These are: Halo 
Population II, Intermediate Population 
II, Disk Population, Older Population I, 
and Extreme Population I (page 287, 
April, 1958, Sky AND ‘TELEscoPE). The 
conference stressed that the classification 
system represented a smooth sequence in 
age, from oldest to youngest. Some stars 
might fall between the different categories. 

Stellar Populations may prove difficult 
for the layman. But this book should be 
read by every graduate student in as- 
tronomy, teacher, and _ professional re- 
search astronomer. It is an excellent pic- 
ture of the current state of one of the 
most fundamental aspects of astronomy. 
it should stimulate and inspire those 
working on the problem to tackle the 
important tasks suggested by the authors. 

A short list of errata is included, but the 
reviewer found many more typographical 
errors. The printing, format, and paper 
stock are first class. Unfortunately, the 
book has a poor binding which cracked 
and curled after brief use. This is regret- 
table for a volume that will probably have 
heavy wear. 

ROBERT T. MATHEWS 
Goodsell Observatory 
Carleton College 





Read This Advertisement 


Here is a combination of a Barlow and a particular ocular which gives outstanding results. 
It consists of our new Barlow and our 16.3-mm. (24” focal length) Erfle eyepiece. While the 
Barlow was not specifically designed to work with this eyepiece, it does so to an astonishing 
| degree. All images are sharp peo hard to the very edge of the field. 
| The Barlow gives magnification up to slightly over three times that of the ocular alone. 

It is achromatic, coated, and mounted to the U. S. standard size of 1.250 inches. 

The modified Erfle eyepiece has a field of 75 degrees with excellent eye relief. The 
| combination gives the equivalent focal length of slightly under 6 millimeters. Many users state it 
is far superior to any shorter focal length ocular of equivalent magnification. 

The Barlow sells for $16.00 postpaid, and the Erfle for $14.75 postpaid. Both are guaran- 
teed to perform as stated above or money refunded. 


ORTHOSCOPIC OCULARS—AIll hard coated, standard 1'/4-inch outside diameter. 
PRM. asisicrsedosiassnt $15.00 10.5-mm. .............. $1625 EAM. 0. .cceccccccce $17.25 
16.3-mm. (Erfle) .... $14.75 = Z-mm. .........ceeeeeeee $17.25 Barlow 3x $16.00 


| Telescopi CS 


1000 North Seward Street 
Los Angeles 38, Calif. 


Warranted to equal or surpass any oculars obtainable 
anywhere or money refunded. 


Finished mirrors, mirror kits, spiders, elliptical flats, 
focusing devices, aluminizing. 


Send for catalogue. 















an exciting, readable book 
for amateur astronomers 


ELEMENTARY 
ASTRONOMY 


This elementary, nonmathematical, popular book of astronomy sets 
forth the principles, laws, and ideas of physics as they apply through- 
out the universe. Here, for the first time, astronomy is treated as an 
integral part of physics. Special attention is given to the law of 
universal gravitation, the origin of stars and planets, nuclear processes 
in stars which control their evolution, and the dynamics of galaxies. 
Recent developments, such as the artificial earth satellites and other 
space vehicles, are authoritatively discussed. 













by OTTO STRUVE, 
Professor of Astronomy, 


with BEVERLY LYNDS 
and HELEN PILLANS, 
Department of Astronomy 
University of California 
at Berkeley 


440 pages 
110 halftones 
181 line cuts 
1 four-color 
illustration 
$7.00 


OXFORD UNIVERSITY PRESS 
16-00 Pollitt Drive, Fair Lawn, New Jersey 


Please enter my order for ELEMENTARY ASTRONOMY by Struve, 
Lynds, and Pillans. ($7.00 per copy.) 


[] copy (ies) 
NAME (please print) 
ADDRESS 


C] bill my account 


[] payment enclosed 
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NORTHERN HEAVENS 
(Formerly called ‘‘Mappa Coelestis Nova’’) 
This is a large wall chart, 30 by 341/2 inches, colorful 
as well as informative. The northern sky to —45° is 
shown on a polar projection, and each star is colored 
according to its spectrai class. Stars brighter than 
magnitude 5.1 are included. The map is mailed un- 
folded in a heavy tube. 
Special new prices: 


MAKING YOUR OWN TELESCOPE 


In this book by Allyn J. Thompson are complete step-by- 
step directions for making and mounting your own 6-inch 
reflector at low cost. The easy-to-understand chapters 
tell how to grind, polish, and figure the mirror, and 
how to make a sturdy equatorial mount to support it. 
211 pages, 104 illustrations (6th printing). $4.00 


POPULAR STAR ATLAS 


well-bound set of 16 maps is a simpler 
version of Norton’s Star Atlas (temporarily out of stock). 
All stars down to magnitude 51/2 are included. This 
edition is excellent for field use by constellation study 
groups and by meteor parties. $2.00 


Elger’s MAP OF THE MOON 


The chart of the moon itself is 18 inches high by 172 
inches wide and identifies all the important lunar fea- 
tures. Below the map are notes by H. P. Wilkins on 
146 of the more interesting areas. Printed on a sheet 
of paper 30 by 19/2 inches and mounted on heavy 
canvas, the map is ideal for framing. $3.00 


MOON SETS 


18 pictures, showing the entire visible face of the moon, 
are made from unsurpassed Lick Observatory negatives 
of the first and last quarters. Each halftone print is 
82 by 113% inches. Key charts supplied. $3.00 per set 


LUNAR CRESCENT SETS 


10 pictures are a matching series to Moon Sets, but for 
the waxing crescent 4/2 days after new moon, and the 
waning crescent about five days before new moon. Four 
prints are close-ups of the waxing crescent, four of the 
waning; two show each crescent as a whole. Key charts 
included. $2.50 per set 


$1.50 each; 4 for $5.00 


This compact, 


SKY SETS I 


24 pictures of objects in the solar system and in the 
Milky Way, all celestial wonders of interest and beauty. 
Each halftone print is 8Y2 by 113% inches. Separate 
sheet of captions included. Suitable for study or fram- 
ing for exhibition. $4.00 per set 


SKY SETS II 


24 pictures of nebulae in our galaxy, portraits of other 
galaxies, many made with the 200-inch telescope, and 
four drawings of the 200-inch telescope by Russell W. 
Porter. Sheet of captions included. $4.00 per set 


SOUTHERN HEMISPHERE 
CONSTELLATIONS 


A 50-page book shows in 12 maps the southern sky as 
seen from latitude 40° south, for ali months of the 
year. There are extensive notes by the author, Sir Wil- 
liam Peck. $2.50 


LUNAR MAP. in two colors and over 10 inches in 
diameter. 25 cents each; 3 or more, 20 cents each 


SPLENDORS OF THE SKY. 36-page picture book of our 
neighbors, near and distant, in the universe. 75¢ 
RELATIVITY AND ITS ASTRONOMICAL IMPLICATIONS, by 
Dr. Philipp Frank. 75c 
HOW TO BUILD A QUARTZ MONOCHROMATOR for Ob- 
serving Prominences on the Sun, by Richard B. 
Dunn. 50c 


THE STORY OF COSMIC RAYS, by Dr. W. F. G. Swann, 
Bartol Research Foundation. 75c 
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NEW COLOR 








MOON 
Fimo gt AnTeER 
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These two striking color charts of the first-quarter and last-quarter moon were drawn by Joseph 


Klepesta, the well-known Czechoslovakian amateur astronomer and astronomical publisher. 


Each 


lunar half is an impressive 27 inches in diameter; the over-all size of a chart, 23 inches wide 
by 33 inches high. Here are two genuinely useful and informative maps for your observatory, 
library, den, or clubroom. Printed in predominantly gold and black on heavy 150-pound paper, 


the charts reach you unfolded in a cardboard tube. 


—Spacetlight > 


Here is a popular yet authoritative magazine 
on rockets, astronautics, and space-travel as- 
tronomy, written especially for the layman, and 
edited by members of the British Interplanetary 
Society. Leading authorities provide a compre- 
hensive coverage of all the fields of science that 
play such an important part in this thrilling ad- 
Rocketry, space medicine, 
the exploration of 
nontechnical 


venture of mankind. 
radar controls, 
treated in 


atomic fuels, 
the planets, 
language. 


are all 


is printed during January, April, July, 
Please specify the issue with which your 
Back issues to Vol. 1, No. 1, 


Spaceflight 
and October. 
subscription should start. 


October, 1956, are available. 
Subscription in United States and possessions, Canada, 
Mexico, and Central and South America: $2.50, four 


issues; $4.50, eight issues; $6.00, twelve issues. Single 


sample copy, 25 cents. 


All items sent postpaid. 


$3.00 per set of 2 


Two Editions Available 


ATLAS OF THE HEAVENS 


ATLAS COELI 1950.0 


These 16 charts by Antonin Becvar and his coworkers 
at the Skalnate Pleso Observatory, Czechoslovakia, cover 
the entire sky to stellar magnitude 7.75, showing double, 
multiple, and variable stars; novae, clusters, globulars, 
and planetaries; bright and dark nebulae; the Milky Way 
and constellation boundaries. 


DE LUXE EDITION. Printed in many colors, more than 
35,000 celestial objects, including over 100 radio sources, 
are plotted. Bayer-letter and Flamsteed-number designa- 
tions given. Transparent co-ordinate grid overlay in- 
cluded. The 16 charts are permanently bound in a 
heavy cloth cover, 16/2 by 23 inches, with color chart 
key on a foldout flap. $9.75 


FIELD EDITION. Each chart is reduced from the origi- 
nal Atlas Coeli and is printed on heavy, stiff paper 
18 by 12% inches. Stars are white on black background. 
Charts are shipped flat and unbound, 16 to a set. Ideal 
for outdoor observing and use at the telescope. 

$4.00 each; 2 for $7.50 


ATLAS COELI CATALOGUE. Original paper-bound volume 
with positions for epoch 1950.0. $5.00 


Please enclose your check or money order payable to 











L’EXPLORATION 
DES GALAXIES VOISINES 


Masson et Cie., 
Paris 6, France, 


Gerard de Vaucouleurs. 
120 Blvd. St.-Germain, 


1958. 153 pages. 1,600 fr, paper bound. 
O PART of astronomy is more 
thoroughly astronomical than the 


study of the external galaxies, associated 
as they are with the vast extent of ob- 
servable space, with great spans of time, 
and with the genesis of the universe. It 
is also a subject of great popular appeal, 
involving no formidable mathematics (ex- 
cept in the hands of theoretical cosmolo- 
gists!). Thus, a book like this can acquaint 
the nonspecialist reader with a significant 
frontier of modern science. 

Two previous books that have served 
this purpose well are Hubble’s The 
Realm of the Nebulae (1936) and Shap- 
ley’s Galaxies (1943). Gerard de Vau- 
couleurs’ The Exploration of the Nearby 
Galaxies brings the subject up to date 
and, though limited to the nearer objects, 
is a good deal more thorough than 
the other two. Its only drawback for 
casual American readers is that it is writ- 
ten in French, but this is partially offset 
by the author’s simple, terse style, and 
by numerous diagrams and photographs. 

There was a good deal of updating re- 
quired to cover advances of the past 15 
to 20 years, the most fundamental being 
the change in the scale of astronomical 
distances. As de Vaucouleurs shows with 
great clarity, the distances of the extra- 
galactic nebulae estimated by Shapley and 
Hubble were all too small by a factor of 
two to four. This arose partly from an 
error in the zero point of the period- 
luminosity relation for Cepheid variables, 
partly from systematic errors in the scale 
of apparent magnitudes fainter than 18, 
and partly from the difference in absolute 
luminosity between the brightest blue 
stars of Population I (in spiral arms) and 
the brightest stars of Population II 
(mostly red, in globular clusters and ellip- 
tical galaxies). It is possible that an even 
larger correction will be established in 
the next few years. 

Two other major changes in the sub- 
ject that outdate earlier books are the 
growth of radio astronomy and _ rising 
recent interest in stellar evolution. The 
author has paid particular attention to 
the former, summarizing data on both 
the continuous radio emission and the 
hydrogen-line emission of our galaxy and 
the Magellanic Clouds, and discussing the 
relation between observed optical and 
radio emission of the “radio galaxies.” 
The hydrogen-line emission at 21-centi- 
meter wave length has already contributed 
significantly to the “geography” of our 
galaxy, and it is clear that the continuous 
emission, associated as it is with violent 
motions of interstellar gas, has a great 
deal to offer for study when it is more 
thoroughly understood. 

The book is primarily a summary of 
observational data: magnitudes, colors, di- 








BARGAINS 


Lenses — Mirrors — Telescopes — Finders 


Astronomy Films 


16-mm. sound, 400-foot reels 
I THE SUN; II THE MOON; 
III SOLAR SYSTEM; IV MILKY WAY; 
V EXTERIOR GALAXIES. 


2x2 SLIDES 
35-mm. STRIPS OF SLIDES 


THROUGH 200-INCH AND 
OTHER GREAT TELESCOPES 
Catalogues on request. 

e 
International 


Screen Organization 
1445 18th Ave. North, St. Petersburg 4, Fla. 


Achromatic objectives, f/6, 31/4’ diameter, per- 
fect, $16.95; seconds (3/16 edge chips) $8.45. 
Perfect achromats, 22’’ diameter, f/4, $2.95. All 
objectives coated. 

Mirrors: Two 8’ f/8 parabolic mirrors, coated, 
$45.00 each. Fully polished 121/2’’ mirror, f/4, not 
by $65.00. 6’ f/6 mirror, tube and cell, 
47.00. 





Telescopes: 6’’ f/8 reflector, complete with rack 
and pinion, finder, tube, Garth cell, eyepieces, 
equatorial mounting, splits Epsilon Lyrae at 96 
power, $65.00. Synchronous 6’ clock-driven reflec- 
tor, aluminum tube, cell, 40-mm. Unitron finder, 
rack and pinion, 65x and 110x, massive 50-pound 
equatorial mount, $149.00. 

Pg Brass and steel construction, 6 x 30 

, 8 field, $3.50; 1.5 x 30 mm., 8° field, $2.50. 


| B. D. GILLIGAN 


1205 Neptune Avenue, Akron 1, 





Ohio 























Follow Artificial Satellites Graphically! 


Mark the orbit of a satellite on this transparent celes- 
tial globe. Follow its precession and find its overhead 
position. The globe is easily oriented for time and 
date. Makes an excellent star chart, too. The ter- 
restrial globe is also transparent, so you can easily 
visualize the relation of your location to other places 
on the earth. 


Model ST-12—12” 



















celestial globe with 6” earth 


GE WEI igs doce gic dieecaccccsatccasts 49.50 
Model ST-20—20” celestial globe with 6” earth ; 
GND adcacddspccvesvqnaceceruhaseuds $115.00 : 


Write for descriptive folder on all our globes. 


FARQUHAR 
TRANSPARENT GLOBES 


3724 Irving St., Philadelphia 4, Pa 


Phone: EVergreen 2-2833 
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OneE-TwentTietn Wave 
ParapoLoripaL Murrors 


| Why 1/20-wave accuracy in the mirror of your telescope? This reasonable 
question by many observers who have not regularly employed very-high- 
| precision optics on fine planetary detail generally runs something like this: 
“The atmosphere is not usually steady enough to give even fair results at high 
powers even on mirrors of lower quality, so.what is the advantage of the 
extra precision?” 

Unfortunately, many observers ‘ ‘get used to” optics of poorer quality, and | 
place undue blame on seeing. Even in fair conditions, more is seen with the 
best possible optics. When the general seeing or atmospheric steadiness is only 
fair, there usually occur moments when things “steady down”’ briefly, and the 
finer details can then be seen if the optics are good enough to show them. 
Then too, there are nights, or periods during some nights, when the seeing is 
excellent, and the air imposes essentially no disturbance to the wave-front for | 
longer periods of time. Such times are those when good optics perform far | 
| better than those of lesser fineness. The moments of “superseeing’”’ occur on 
these good nights, when significant advances are made in the study of fine 
lunar and planetary detail. 

I will be pleased to send, on application, a fuller, illustrated discussion of | 
| the above, together with some suggestions on the construction and use of the 
reflecting telescope which are based on long experience and association, and | 

which may help in getting the best performance from an instrument under 
various conditions. 

NEW 1/20-WAVE MIRRORS, f/5 to f/10, with diagonal | 
6-inch....$95.00; 8-inch....$155.00; 10-inch....$255.00; 12-inch....$395.00 | 
RETOUCHING OF DEFECTIVE MIRRORS: 60% of the new mirror price. 
TELESCOPES LESS MOUNTINGS, with every part of the finest quality 

available. Write for prices. 
Write for quotations on special curves or crystalline materials, if high 
precision is required. 
| Terms: 4 with order, 4 when ready to ship, remainder on arrangement | 
to 6 months, or 2% discount if paid within 10 days. If full payment is enclosed | 
| with order, 2% may be taken on the full amount. 


Uv O ties 1806 South Park St., Box 2053 
Madison 5, Wisconsin | 
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4-inch Deluxe 


DYNASCOPE 


Complete $ 95 
for only 

f.0.b. Hartford 
Shipping wt. 26 Ibs. 





These superb 4-inch 
DYNASCOPES 


put new meaning 
in the word deluxe! 




















In these days, when “deluxe” is often only a common 
cliche, it’s refreshing to find a product that so 
genuinely deserves the name. 





Easy Payment Plan of- 


fered on both these ‘ 
One look at these magnificent Dynascopes tells you 


that they are truly precision-made instruments, with the 
careful craftsmanship and extra finishing touches 

that quickly set them apart from ordinary telescopes. 
And your first thrilling experience with their supe- 

rior optical systems will convince you, as no words can, 
that the rich appearance of these reflectors is even 
surpassed by their amazing performance. 


More than that, each is backed by the kind of guar- 
antee that only Criterion, with its meticulous 
quality control, could offer. Whichever model you 
select, you must be completely delighted with 
both performance and construction or your 
money will be cheerfully refunded. 


models. Ask how you 
can begin enjoying them 


now, take months to pay! 











Here are the professional - type 
features you'll find in both these fine instruments 


EXQUISITE 4-INCH PARABOLIC PYREX MIRROR accurate to Vg wave. For famed Dynascope optical 

superiority. 

@ TRUE EQUATORIAL AND ALTAZIMUTH HEAVY-DUTY MOUNT with complete friction adjustments 
for any latitude, declination, and right ascension. Rugged cast-iron construction. Weighs over 12 lbs. 

© ROTATING RINGS — Saddle has felt-lined rotation rings that permit tube to be quickly positioned for 
accessories or to bring eyepiece into more comfortable viewing position. 

© 3 STANDARD 11/4” EYEPIECES: 18-mm. Huygens, 9-mm. Achromatic Ramsden, 7-mm. Achromatic 
Ramsden for 65X, 130X and 167X. 

© 4X ACHROMATIC CROSSHAIR FINDERSCOPE: Crosshair, usually found only in much more expensive 
scopes, assures greater accuracy, easier spotting. Coated achromatic lenses. Screw-type micrometer focus. 
Extra-large field of view. Double-posted bracket with collimation adjustments. 

@ RACK-AND-PINION DOUBLE-DRAW EYEPIECE Holder for easy, exact adjustments. Accommodates 
any eyepiece, negative or positive. 

@ PROFESSIONAL-TYPE STEEL TRIPOD with fast-fold legs for easy portability. Designed to solve all 

stability problems. The result of hundreds of field tests and consultation with many authorities. Steadier 

support eliminates vibration. No canting, wobble, or sideplay. Special position locks prevent collapse. 

Completely oo Sets up instantly on uneven terrain. Folds up quickly, without disassembly, for 

full portability. 





complete for 
only 





4-inch Deluxe Add Dyn-O-Matic Electric Drive to your present telescope! 


95 
wEnneCOre $ 109 Designed to fit all previous Dynascopes and most other 4-inch and 6-inch telescopes, this precision- 
t 
DYN.O MATIC f.o.b. Hartford made drive brings you all the advantages of smooth, effortless automatic tracking at remarkably 
Shipping wt. low cost. Plugs into any household 110/120-volt A.C. circuit. Only $29.95 postpaid. Model ED-460. 


Electric Drive 





33 Ibs. 
Model K-2A 








OTHER DYNASCOPES AVAILABLE IN 3-INCH TO 16-INCH MODELS. WRITE TODAY FOR FULL DESCRIPTIONS AND PRICES. 


CRITERION MANUFACTURING CO. 


Manufacturers of Quality Optical Instruments and Equipment 


Dept. STD-55, 331 Church St., Hartford 1, Conn. 
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8-Power Elbow Telescope @ x50) 
With adapter to fit standard tripod 
U. S. ARMY MODEL M-17 









GOV'T. 2 A , 
cost aed 
$200 $4 4 

2” objective. Focusing ppd. 
eyepiece, 28-mm. focal 


length. Amici erecting sys- @ 
tem. Sharp, bright image. #: 
6-degree field (325 feet at * 
1,000 yards). Adjustable focusing 15 feet to infinity. 


Ideal for finder on an astronomical telescope and 
for terrestrial observation. Can also be used for tele- 
photo photography. These telescopes are in perfect 
condition, and sold with a money-back guarantee. 


BEN ROSENBERG 


101 W. 45th St., New York 36, N. Y. 











Reflecting Telescope Kits 


Our kits have PYREX mirror blank, PYREX 
tool the same thickness, ample supply of optical | 
quality abrasives, fast-polishing cerium oxide, 
red rouge and pitch. Packed in metal cans. 


Size Thickness Price 

44" yy" $ 6.00 

6" a $10.50 

8” WW" $18.75 

10” 13%” $33.65 

12Y2” 2a" $59.95 
ADD POSTAGE: 1st and 2nd postal zones | 
from Detroit, add 5%; 3rd and 4th, add | 


10%; Sth and 6th, add 15%; 7th and 8th, 
add 20%. Or we will ship C.O.D. 


Send for free catalog of supplies, 
accessories, and refracting telescopes. 


| 
ASHDOWNE BROS. | 

18450 Grand River Detroit 23, Michigan | 
444444444444 44444444444466464 





MIRROR 
CELLS 


Solid cast alumi- 
num, fully adjust- 
able, painted, com- 
plete and ready to 





use. Shipped post- 
paid. 
6” mirror cell for 7” or larger tube ........ $6.75 
8” . i - 8.95 
10” 5,» oil sd eer 15.95 
1214” 1414” 20.95 


SPECIAL EYEPIECE 
1/5” FOCAL LENGTH 


These eyepieces are used but in good condi- 
tion, and are actually a complete high-quality 
compound microscope of 50x, equipped with 
crosshairs (removable). They have a larger 
field than most eyepieces of this focal length 
and are far easier to use due to their large eye 
relief. Over-all length, 6”-8”. 
$15.95 postpaid 


Adapter for 114” bushing $ 3.75 postpaid 


PYREX MIRROR-MAKING KITS 


With new velvet-finishing tools. 


$5.70 postpaid 
9.50 postpaid 
12.25 shipped collect 
21.75 shipped collect 
41.25 shipped collect 


{14” diameter . 
a os 


9” 
10” 


1244” 


Kits include five abrasives, with our special 
superfine finishing abrasive for superior fine 
grind, selected pitch, cerium oxide, pyrex 
mirror, and velvet-finishing tool (heat resist- 
ant, approximate hardness of pyrex). C.O.D.’s 
accepted. 


Write for free catalog. 


NYE OPTICAL CO. 


2100 Cherry Ave., Long Beach 6, Calif. 




















mensions, spectra, rotations, and forms 
of the nearby galaxies. Dr. de Vaucouleurs 
himself has made a great many of these 
observations, and he refers to almost every 
other recent worker in the field, indicat- 
ing the year of publication (though un- 
fortunately he neglects to give detailed 
references to published papers). The 18 
plates are of excellent quality; they in- 
clude several pictures of southern objects 
taken by the author at Mount Stromlo 
Observatory, as well as Lick and Palomar 
photographs, and a useful set selected 
from the Mount Wilson collection to 
illustrate the author’s 1956 classification 
of spiral forms (page 582, October, 1957, 
issue of Sky AND TELESCOPE). 

This new morphology requires a three- 
dimensional plot; to Hubble’s simple 
branching sequence from ellipticals (EO — 
E7) to late-type spirals (Sc and SBc) and 
irregular nebulae, de Vaucouleurs adds 
another dimension that depends on a 
ring form. His designations include 
SB(r)c (open barred spiral with a well- 
defined ring), SB(s)c (no ring), and inter- 
mediate types. These are derived solely 
from form, unlike a more recent classifi- 
cation scheme employed by Morgan and 
Mayall based on both form and spectra 
(page 125, January issue). 

THORNTON PAGE 
Wesleyan University 
Middletown, Conn. 





MOON TRIP 


William Nephew and Michael Chester. 
G. P. Putnam’s Sons, New York, 1958. 
63 pages. $2.50. 

COMMON PROBLEM for teachers, 

librarians, and parents is to find 
books for children that give reliable facts 
about spaceflight instead of misinforma- 
tion or fantasy. Moon Trip is a partly 
successful attempt of this kind for younger 
teenagers. Both authors are missile engi- 
neers who work for the Lockheed Aircraft 
Corp., and this background has enabled 
them to make intelligent anticipations 
about space travel. 

Most of their small book is taken up by 
a simple explanation of rocket principles 
and a detailed and plausible narrative of 
a voyage to the moon. This is well done; 
the writing is clear, and there are no in- 
digestible technicalities. It is the best 
part of the book, because the authors 
cover familiar material. 

Once on the moon, the authors betray 
a scanty and inaccurate acquaintance with 
astronomy. Their definition of a lunar 
crater as “a circular mountain that is hol- 
low in the middle” is misleading, and to 
say that the moon was originally “a little 
sun” of flaming gas does not represent 
current astronomical ideas. 

The striking black-and-white drawings 
are by Jerry Robinson. Strong exception 
must be taken to the imaginative lunar 
landscape on the end papers. All the 
slopes are practically vertical (though 
none such are known on the moon), there 








MORE SATELLITE SLIDES 
Slide Set 16 
This set, like last month's, is made from 
official U. S. Government photographs. 


361 — Explorer I scientific instruments 
362 — Vibration-testing component instruments 
363 — Explorer-III tape recorder 


364 — Fiberglass lattice-sleeve instrument as- 
sembly 

365 — Explorer instrument section in 4th-stage 
rocket 


366 — Explorer assembled 

367 — Artist concept of orbital path 

368 — First four orbital paths of Explorer 

369 — Explorer in spin-test rig 

370 — Preparing Explorer launching 

371 — Explorer leaves launching pad 

372 — Jupiter missile soars skyward 

373 — Army 3-stage missile blasts off in re- 
entry nose-cone test 


374 — Thor ready for launching 
375 — Thor rises from launching pad 
| 376 — Atlas ICBM undergoing tests 
377 — Atlas blasts off 
378 — Four Nike guided missiles 
379 — Nike-Hercules missile on launcher 
380 — Talos rockets being prepared 
381 — Sergeant guided missile on launcher 
| 382 — Bomarc missile fired 


383 — Honest John free-flight rocket 
384 — Little John rocket firing 


| DRE Nsseciisinsoiistrinnuisininn $9.75 
||| Slide Sets 15 and 16 . . $19.00 
| 


Order now. Price increases soon. 





ANOTHER NEW BOOK 


The Green Flash and Other Low-Sun Phenom- 
ena, by D. J. K. O’Connell, S. J. ..... .. $6.00 


Catalogue on request. 
ASTRONOMY CHARTED 


| 33 Winfield St., Worcester 10, Mass., U.S. A. 
Phone: PL 5-6992 
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THE ASTRONOMICAL LOCATOR 
is an instrument of many uses to 
teach or to study the solar system. 

@ By turning the large 12-inch disk 
with its apparent sun globule to 
any hour on the small dial, one 
can see readily what part of the 
sky is currently overhead and 
which constellations along the 
ecliptic are in view at night. 

@ The equation of time is clearly 

marked for each month throughout 
the year, and is always near the 
earth globule to show what ad- 
justment in minutes is necessary 
to the sun or to the clock. 

@ Learn when and where to look for 
specific stars with the aid of this 
instrument. With booklet, “Of Time 
Space and the Locator,’ $36.00 
Postpaid. Booklet only, $1.00 


PREMIER PLASTICS CORP. 
204 W. WASHINGTON ST., MILWAUKEE 4, WIS. 
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is a lunar bridge (even though O'Neill's 
pseudo-discovery is no longer credited), 
and the drawn the shadows 
wrong. 

This would have been a better book if 
it had been prepared with a competent 
astronomer’s advice. After all, astronomers 
have been exploring space with consid- 
erable success ever since the invention of 
the telescope! 

MARTHA D. ASHBROOK 
Weston, Mass. 


artist has 


NEW BOOKS RECEIVED 
A Dipper Fut oF Stars, Lou Williams 
Page, 1959, Follett Publishing Co., 1010 W. 
Washington Blvd., Chicago 7, Ill. 223 pages. 
$2.95. 

First published in 1944, this guide for the 
beginning stargazer has been newly revised 
and enlarged, including a chapter on man- 
made satellites. 

Tue ATOM AND THE ENERGY REVOLUTION, 
Norman Lansdell, 1958, Philosophical Li- 
brary. 200 pages. $6.00. 

Atomic power and its applications to in- 
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Book Shelf 








NEW Seventh Edition 


many new illustrations. February, 1959. 
VAN NOSTRAND 


Baker’s ASTRONOMY 


For years this renowned book has led all others in popularity! 
Now this lively, new Seventh Edition is entirely reset in a more 
attractive format with all the latest data and viewpoints and 


120 Alexander Street, Princeton, N. J. 


540 pages, $6.95 








story of human progress .. . 


SKY PUBLISHING CORPORATION 


An Important Addition to Your Library — 
The History of the Telescope 


By Henry C. King. A full account of the development of the telescope from 
the crude instruments of the ancients to the giants of today. “An inspiring 


Harvard Observatory, Cambridge 38, Mass. 


New Price, $7.50 














SKYSCOPE 


diameter, reflecting astronomical tele- 
100% American made. Completely 
mounted. Used by schools and universities for 
over 18 years. Unconditionally guaranteed. 


COMPLETE AS ILLUSTRATED 


(Includes heavy, unbreakable tripod 
and a 60-power eyepiece) 


A 314” 


scope 


reproduction. 








This is an actual pho- 
tograph taken with 
a Skyscope. Visually, 
the image is clearer 
and sharper than this 


Write for free, de- 
scriptive brochure 
showing photograph 
of individual parts. 


THE SKYSCOPE CO., INC. Brositva os N.Y. 
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The latest 
itz MODEL A-2 
PLANETARIUM 


has been installed at 
Naval School 
Antwerp, Belgium 
* 
Spitz Laboratories 


Inc. 
YORKLYN, DELAWARE 
Phone: CEdar 9-5212 






























dustry are described for general readers by 
a British author, who discusses the physical 
background, international organizations for 
the control of atomic energy, and other 
aspects of the subject. 

GuIDE TO THE LITERATURE OF MATHEMAT- 
Ics AND Puysics, Nathan Grier Parke, III, 
1958, Dover. 436 pages. $2.49, paper bound. 

Dr. Parke’s check list contains the names 
of over 5,000 books and monographs, listed 
by subject, to enable physicists, mathema- 
ticians, and engineers to find up-to-date 
reference material. 

THe NINE PLAnets, Franklyn M. Branley, 
1958, Crowell. 78 pages. $3.00. 

For beginners, each of the principal plan- 
ets is described in popular language, and 
information is given on its size, physical 
characteristics, and orbital motion. The 
numerous black-and-white drawings are by 
Helmut K. Wimmer. 

TEACHING A UNIT IN ASTRONOMY: GRADES 
1-9, J. Russell Smith, 1958, Vantage Press. 
149 pages. $2.75. 

A junior-high-school science teacher and 
well-known Texas amateur astronomer, the 
author outlines courses in astronomy at the 
primary, middle-grade, and _ upper-grade 
school levels. He includes informative dia- 
grams, star maps, and teaching aid sources 
for the science instructor. 
Astronomy, Robert H. Baker, 
Nostrand. 547 pages. $6.95. 

This is the seventh edition of the well- 
known astronomy textbook, which has been 
extensively rewritten and brought up to date. 


1959, 


Van 


RapIoAcTIviry MEASURING INSTRUMENTS, 
M. C. Nokes, 1958, Philosophical Library. 
75 pages. $4.75. 

Although this book is not astronomical, 
many readers of Sky AND TELESCOPE will 
be interested in its descriptions of Geiger 
counters and other devices for detecting 
radioactivity. General information is given 
on their construction and circuitry. The 
terminology is British. 


ELECTROMAGNETIC PHENOMENA IN COSMI- 
cAL Puysics, B. Lehnert, editor, 1958, Cam- 
bridge University Press. 545 pages. $10.00. 

Most of the papers collected in this volume 
were given in August, 1956, at the Swedish 
symposium on electromagnetic phenomena in 
cosmical physics. The principal subjects are 
magnetohydrodynamics, solar electrodynam- 
ics, stellar magnetism, solar and interplane- 
tary magnetic fields, and the electromagnetic 
state in interplanetary space. This was Sym- 
posium No. 6 of the International Astro- 
nomical Union. 


CELEsTIAL Mecuanics, E. Finlay-Freund- 
lich, 1958, Pergamon. 150 pages. $7.50. 

Selected topics in celestial mechanics are 
discussed mathematically in this text for ad- 
vanced students. Specific applications are 
given to solar system motions, but the calcu- 
lation of orbits is not treated. 


Cerenkov Rapiation, J. V. Jelley, 1958, 


Pergamon. 304 pages. $10.00. 

Cerenkov radiation is the faint light pro- 
duced by charged particles passing through 
a transparent medium at speeds greater than 
the speed of light in the medium. This book 
deals primarily with observations and theory 
of the Cerenkov effect, and its practical 
application in particle-detecting devices. 
Among the astronomical occurrences of 
Cerenkov radiation discussed are radio emis- 
sion from sunspots, and light pulses from 
the night sky caused by cosmic ray particles. 
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HITCH YOUR WAGON TO A STAR 


Once more our mother earth in her sweep 
around the sun has brought us to the sea- 
sons that are fairest. These are the months 
for holiday excursions and adventure under 
new skies in distant places. 

If you own a Questar, you will plan to 
take it with you, as a matter of course, in 
setting forth upon such pleasant journeys. 
This time, to the delight of your com- 
panions, you will have the telescope along, 
and no one will object to the modest half- 
cubic foot of space this little passenger 
requires. 





Many owners carry Questar behind the 
driver’s seat, as we often do, the better to 
get on target at some interesting place in 
less time than a minute. No extra gadgets 
are required at all. 

Mind you, this is no permanent way to 
mount a telescope, but it is really awfully 
handy, and the rock-steady supporting plat- 
form your two-ton car provides may well 
surprise you. As you probably know, Questar 
comes out of its case in one piece, fully 
assembled and ready for action. Just pull 
out the leg-hole plugs and screw them into 


the bottom of the base. The stainless bolt 
shanks are sheathed in nylon to protect the 
edge of the lowered window glass, and the 
large heads act as hooks to hang the instru- 
ment loosely, so that it bears against the 
slanted glass quite solidly. Note how the 
window can be nearly closed against the base, 
to forestall accidental dislodgment. See how 
Questar’s rotary barrel puts the eyepiece 
where you wish. Notice too, how wide a 
range of view the swinging doors provide. 

Those who come to Questar from single- 
purpose conventional telescopes are usually 
delighted at the world of fun to be had 
from daytime general observing. Perhaps you 
too would enjoy exploring the countryside 
with the only high-power telescope that is al- 
so expressly made for this intriguing pastime. 

Questar, complete with built-in electric 
drive, sun filter, and a host of exclusive fea- 
tures, in hand-made English leather case, 
costs only $995 postpaid. A handsome book- 
let is yours on request. Extended payments 
are available. 


QUESTAR CORPORATION 


New Hope, Pennsylvania 
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Take Pictures Through 
Your Telescope with the EDMUND 
CAMERA HOLDER for TELESCOPES 


Bracket attaches 
permanently to 
your reflecting or 
refracting tele 
scope. Removable 
rod with adjust- 
able bracket holds 
your camera over 
scope's eyepiece 
and you're ready 
to take exciting 
pictures of the 

ra moon. You can 
sien take terrestrial telephoto shots of distant obfects. 
Opens up new fields of picture taking! 





SUN PROJECTION 
SCREEN INCLUDED 





White metal screen is easily at- 
tached to holder and placed be- 
hind eyepiece. Point scope at 
sun, move screen to focus... 


and you can see sunspots! 
All for the low, low price of $9.95 
screws, 


Includes brackets, 2834,” rod, projection screen, 


and directions. Aluminum .. . brackets black crinkle 
painted. 
BREE ETON GIL... csisnsecvscosesesesvessossseties $9.95 ppd. 


Send check or money order -- Money-back guarantee. 


CAMERA HOLDER ABOVE 
WILL AFFORD SHOTS LIKE THESE! 





These untouched photos show bottom view taken with 
regular camera. Also ones taken with our #127-size- 
roll-film telescope camera on our 414” reflecting tele- 
scope. The telephone pole seen in Son hand picture 
is 300 yards away. TV antenna at left is about 4 
miles away. 


3-inch 
Astronomical 
Reflector 


60 to 160 Power 
An Unusual Buy! 





Saturn's rings, the 
star clusters, 
nebulae, and galaxies! 


Assembled — to use! See 
planet Mars, 
moons of Jupiter, double stars, 
Equatorial-type mounting with locks on both axes. 
Aluminized and over-coated 3”-diameter f/10 primary 
mirror, ventilated cell. Telescope comes equipped with 
a 60X eyepiece and a mounted Barlow lens, giving you 
60 to 160 power. A finder telescope, always so essen- 
tial, included. Sturdy, hardwood, portable tripod. 


Free with scope: Valuable STAR CHART 
and 272-page ASTRONOMY BOOK. 


Stock #85,050-Y $29.95 ppd. 


ready 
huge craters on the moon, 








346 Sky anp TELEscopeE, April, 1959 


CAMERA 


Here is a special cam- 
era for taking excellent 
closeup shots through 
your telescope — pic- 
tures of the moon, stars 

terrestrial tele- 
photo pictures. Sturdi- 
ly built, easily oper- 
ated, this useful camera 
employs sheet film. 
One _ filmholder, size 
21," -% 3", 38. in 
cluded. Camera lens is 
4-element not only 
magnifies the image but 
extends it from normal 
eyepiece image plane to 
film plane. Yellow fil- 
ter included. Camera 
box size is 3” x 4” x 5”, Tube that fits into eyepiece 
holder is 5” long with 1144” O.D. for standard tele- 
scopes. Cable release and 314” x 414” piece of ground 
glass for focusing also included. sg German- 
made shutter has settings for Time, Bulb, 1, 4, 1/5, 
1/10, 1/25, 1/100, and 1/200 second. ‘Also has de- 
layed-action shutter release. 


Stock #70,166-Y 


TELESCOPE 


Saiz, ele So 












$39.50 ppd. 


REPLICA GRATING 
Low, Low Cost 


REPLICA 
GRATING Take Unusual Color Photos at Night! 
I3400LINES It’s here — after decades of ef- 


PER INCH fort! Replica grating — on film 


— at very low price. Breaks up 













| white light into full spectrum 
SPECTRUM colors. An exciting display. 13,- 
[T/] e9L0Rs\ 400 lines per inch. Spectrographs 





have been used to answer more 
questions about the structure of 
the material world and the uni- 
verse than any other single device. Use it for making 
spectroscopes, for experiments, as a fascinating novel- 
ty. First time available in such a large size — so 
cheaply. Comes in clear plastic protector. 

Stock #50,202-Y....Includes 2 pieces, 8° x 5/2" — 


1 transmission type, 1 reflection type....$2.00 ppd. 
—— tanec piece, transmission type, 8 in. 
ReMi cigsis-cfs gulvins Seis eins ie eine Ghee $5.95 ppd. 
Stock 230, 203-Y....1 piece, reflection type, 8 in. x 
Grete aiete Sutelemuiete a cies ace aioe cae $10.95 ppd. 


Mounted Ramsden Eyepieces 
Standard 114” Diameter 
Our 


economy model, standard- 


size (1144” O.D.) eyepiece. We 
mounted two excellent quality 
plano-convex lenses in black 


anodized aluminum barrels in- 
stead of chrome-plated brass to 
save you money. The clear image 
you get with these will surprise 
you. Directions for using short focal length eyepieces 
are included with = the 14” and 14” models. 


Stock #30,204-Y....V4” focal length....$4.75 ppd. 
Stock #30,203- er ” focal length....$4.50 ppd. 


UNMOUNTED HERSCHEL WEDGE 





er $3.50 ppd. 
MOUNTED HERSCHEL WEDGE 
|) ere $5.50 ppd. 


War-Surplus American-Made 
7 x 50 BINOCULARS 


Big saving! Brand new! Crystal- 
clear viewing 7 power. Every 
optical element is coated. An 
excellent night glass the size 
recommended for artificial satel- 
lite viewing. Individual eye focus. 
Exit pupil is 7 mm. Approximate 
field at 1,000 yards is 376 feet. 
Carrying case included. American 7 x 50’s normally 
cost $195. Our war-surplus price saves you real money. 
DIDO SPQONON 4 ining ss ceassguccieesaseaue $55.00 ppd. 

(Tax Included) 


5” DIAM. TELESCOPE OBJECTIVE 
AIR-SPACED ACHROMAT 





Coated 4 surfaces. Focal length 71”, £/14.2. Effec- 

tive aperture 4.73”, £/15. 

Stock #70,163-Y...Unmounted........... $125.00 ppd. 

Stock 370,164-Y...Mounted in cell (Inside diam. 5°’; 
outside diam. 512 with 612” 
flange) with adapter to fit 679’ 
ee ee $150.00 ppd. 


EDMUND SCIENTIFIC CO 





DE LUXE FINDER TELESCOPE 


Here is a de luxe finder 
that is very impressive. The 
telescope part is our regu- 
lar 5.5-power Moonwatch 
satellite scope with cross- 
hairs added. ‘The excep- 
tionally large 12° field plus 
its excellent light-gathering 
power make this an excellent finder telescope. In 
addition, you can always take it off for satellite view- 
ing. Twin-ring finder mount is included and makes 
it easy to center the scope. Can be mounted on tubes 
of various sizes. 


SOC SEFTON o.oicsc:s desig pate aiacmekeers $32.50 ppd. 





AERIAL CAMERA LENS 

f/2.5 with 7” Focal Length 
An excellent lens — can be adapted 
for use on 35-mm. and_ Speed 
Graphic cameras as a_ telephoto 
lens. Three of the first four pic- 
tures of Sputnik III were taken by 
a student with a homemade camera using one of these 
lenses. Adjustable diaphragm, f/16 to f/2.5. Gov't. 
cost over $400. War surplus. 


SOCK SITU GIN ccc cics ck ssweatoccmcsuen $39.95 ppd. 





DOUBLE AND TRIPLE YOUR 
TELESCOPE’S POWER 
WITH A BARLOW LENS 







RAYS PRIMARY FOCUS 
FROM 


PRIMARY 


SINGLE 
ELEMENT 
BARLOW. 


EYEPIECE 





r ' 


WHAT IS A BARLOW? A Barlow lens is a negative 
lens used to increase the power of a telescope with- 


out resorting to short focal length eyepieces, and 
without the need for long, cumbersome telescope 
tubes. Referring to the diagram above, a Barlow 


is placed the distance P inside the primary focus 
of the mirror or objective. The Barlow diverges the 
beam to a distance Q. This focus is observed with 
the eyepiece in the usual manner. Thus, a Barlow 
may be mounted in the same tube that holds the 
eyepiece, making it very easy to achieve the extra 
power. The new power of the telescope is not, as 
you might suppose, due to the extra focal length 
given the objective by the difference between P and 
Q. It is defined as the original power of the tele- 
scope times the quotient of P divided into Q. 


iii aaa 








Beautiful chrome mount. We now have our Barlow 
lens mounted in chrome-plated brass tubing with 
special spacer rings that enable you to vary easily 
the power by sliding split rings out one end and 
placing them in other end. Comes to you ready to 
use. Just slide our mounted lens into your 114” I.D. 
tubing, then slide your 1144” O.D. eyepieces into our 
chrome-plated tubing. ‘Two pieces provided, one for 
regular focal length eyepieces and one for short focal 
length ones. 


Stock #30,200-Y Mounted Barlow lens...... $8.00 ppd. 


“MAKE-YOUR-OWN” 414” MIRROR KIT 


The same fine mirror as used in our telescopes, 
polished and aluminized, lenses for eyepieces, and 
diagonal. No metal parts. 





Stock #50,074-Y $16.25 ppd. 


WAR-SURPLUS 


TELESCOPE 
EYEPIECE 


Mounted Kellner Eyepiece, Type 
3. 2 achromats, focal length 28 
mm., eye relief 22 mm. An ex- 
tension added, O.D. 114”, stand- 
ard for most types of telescopes. 
Gov't. cost $26.50. 


Stock #5223-Y......$7.95 ppd. 











SALE! Terrific WAR-SURPLUS BARGAIN! Made by B. & L. and E. K. 


24” f.1., 


type, Aero 


are easily 


LW 


USES: 1. 





These lenses are being success- 4. 
fully used for wide aperture 
Moonwatch telescopes to see the 
small and fainter satellites. For 
eyepiece — use our GIAN 


ERFLE shown at right. 


AERIAL CAMERA LENSES 


f/6, in 23”-long lens cone 


Mounted in beautiful brass cells, 

Tessar and Aero Ektar. 
beyond cone and permits building on a filmholder, 
removed for other uses. 
— rod (easily extended) 
4”. Lens and cone weigh 25 lbs. 


For long-range, 
(wide-field, 5 : 
In Operation Phototrack (photographing artificial satellites). 


Stock +85,059-Y 
Stock #85,060-Y 


OCI TT TA, WOME oc cecccisccs Gee tae. UTTER 
Send check or money order — Money-back guarantee. 





Gov’t. Cost $1218 
Our Price, $39.50 
Used; $59.50 New 











lenses are 4”-diam. precision 4-element 

Housed in cone — focal plane 10” 
eyepiece, etc. Lenses 
Diaphragm included — adjusts by 
from f/6 to f/22. Opens approx. 1” to 
Sturdy carrying trunk weighs 26 Ibs. 


Big Bertha telephoto lens. 2. For rich-field 


low-power) telescope. 3. As opaque projector lens. 


SP QR escscodieces $39.50 f.o.b. Utah 





8” SETTING- CIRCLE SET 


yee Two 8”-diam. dials accu- 
: rately printed on 1/16”- 
thick black plastic, rigid 
and unbreakable. White 
figures on_ black _ back- 
ground. Alternate black- 
and-white blocks designate 
divisions, allow easier read- 
ing less eyestrain. 4” 
Declination circle has 360° 
and reads from 0 to 90 to 
0 to 90 to 0. Right-ascension circle has 24-hour scale 
divided into 5-minute blocks with two different scales 
on the same side. One reads from 0 to 6 to 0 to 6 
to 0 hours and the other 1 to 24 hours consecutively. 
Instruction sheet included. 





pivot hole in center. 
divided into 1° intervals, 


Stock ##50,133-Y....Complete set........... $3.00 ppd. 
Stock #60,078-Y... .360° declination circle only 
$1.60 ppd. 


Stock ##60,079-Y....24-hour right-ascension circle only 


$1.60 ppd. 
534” SETTING-CIRCLE SET 


Same as described above but with 534”-diam. dials. 

Stock ##50,190-Y....Complete set........... $2.50 ppd. 
Stock #60,080-Y... .360° declination circle only 

$1.35 ppd. 

Stock #60,081-Y....24-hour right-ascension circle a 

Ppa. 


EQUATORIAL MOUNT and TRIPOD 
with CLOCK DRIVE 


Heavy-duty mount. Drive operates 


on 110-volt, 60-cycle, a.c. house 
current. Follows motion of stars 
smoothly. 32” tripod legs  in- 
. cluded. 
: e Stock 785,081-Y..... $76.50 f.o.b. 
fe %, Barrington, N. J. 
a] % Same mount as above, without 


clock drive, for 8” or smaller re- 


flectors and rai 4” or smaller refractors. 

Stock #85,023-Y..... New Low Price..... $39.50 f.o.b. 
Barrington, N. J. 

MOTORIZED CLOCK DRIVE (by itself) easily attached to 

your own mount. Instructions included. 


SIGER FOREN pa oes tocmcccscsace cas $36.95 ppd. 


Rack & Pinion Eyepiece Mounts 


Real rack-and-pinion focusing 
with variable tension adjust- 
ment; tube accommodates stand- 
ard 114” eyepieces and acces- 
sory equipment; lightweight 
aluminum body casting (not 
cast iron); focusing tube and 
rack of chrome- plated brass; 
body finished in black wrinkle 
paint. No. 50,077-Y is for re- 
flecting telescopes, has focus 
travel of over 2”, and is made 
to fit any diameter or type tub- 
ing by attaching through small 
holes in the base. Nos. 
50,103-Y and 50,108-Y are for 
refractors and have focus travel 
of over 4”. Will fit our 27%” 
I.D. and our 3%” I.D. alumi- 
num tubes respectively. 





For Reflectors 


Stock +50,077-Y (less diagonal holder) $8.50 ppd. 
Stock 360,049-Y (diagonal holder only) 1.00 ppd. 
For Refractors 

Stock +50,103-Y (for 273’ 1.D. tubing) 12.95 ppd. 
Stock #50,108-Y (for 37’ 1.D. tubing) 13.95 ppd. 


ORDER BY STOCK NUMBER 


BARRINGTON. e 


8-POWER ELBOW Teer 


War Surplus — Amazing Buy! 
$200 Gov't. Cost—Only $13.50 
Big 2” objective, focusing 
eyepiece 28-mm. focal length, 
Amici erecting system, turret- 
mounted filters of clear, red, 
amber, and neutral, reticle il- 
lumination. aarp clear, 
bright image field (325 
ft. at 1,000 yards)" Focus west 
adjusts 15 ft. to infinity. Eyepiece alone, 
focal length, is worth more than $12.50. 


Stach: HIONISWs osc 0 dccxeceetter een: $13.50 ppd. 


28-mm. 


GIANT MAGNETS! 
TERRIFIC BARGAINS! 





War surplus — Alnico| V | = 
type. Horseshoe shape. Tre- 77 
mendous lifting power. 5 lb. 


size. Its dimensions: A — | 
3, ”. B 2354”; cm 
4.3/ 16%: Be — 144”; E — ; 
1A"; jee 25%”. Strength ie PF i?” 
is about 2,000 Gauss. Will , e/ 
lift over 125 Ibs. be 4 
-——- F -——_- 
SIGE: FIG NG Gece csc ccaeeectecaseeseee $8.50 ppd. 
1534,-lb. size magnet. Approximately 5,000-6,000- 


Gauss rating. Will lift over 250 Ibs. 


Stock #85,088-Y . 
Shipping wt. 22 Ibs. 


... $22.50 f.0.b. 
Barrington, N. J. 


STANDARD 114” EYEPIECE HOLDER 


; Here is an economical plastic slide- 
focus eyepiece holder for 1144” O.D. 
? eyepieces. Unit includes 3”-long 
: chrome-plated tube into which your 
' eyepiece fits for focusing. Diagonal 
holder in illustration is extra and 
is not included. 


Stock #60,067-Y......... $2.50 ppd. 





PRISM STAR DIAGONAL 


For comfortable viewing of 


the stars near the zenith 
or high overhead with re- 
fracting telescopes using 
standard size (14” O.D.) 
eyepieces, or you can make 
an adapter for substandard 
refractors. Contains an ex- 
cellent quality aluminized : 
right-angle prism. Tubes 


are satin chrome-plated brass. 
Body is black wrinkle cast 
aluminum. Optical path of 
the system is about 314” 


Stock 370,077-Y 





$12.00 ppd. 








BE SURE TO GET FREE CATALOG “Y” 


Fantastic variety never before have so many 
lenses, prisms, optical instruments, and compo- 
nents been offered from one source. Positively 
the greatest assembly of bargains in all America. 
Imported! War Surplus! Hundreds of other hard- 
to-get optical items. Write for Free Catalog ‘’Y.” 











SEND CHECK OR MONEY ORDER 





Sale! GIANT ERFLE EVEPIECE 


Here is an _ exciting bargain. 
We have obtained a large lot of 
these eyepieces reasonably — so 
down goes the price to $9.95 for 
a real sale. Lens system con- 
tains 3 coated achromats over 2” 


in diameter. Gov't. cost over 
$100.00. Brand new, weight 2 
pounds. The value will double 


when this lot is all sold, and 





triple and quadruple as years 
pass. If we didn’t need to ™ 
reduce our inventory, we'd be 


tempted to hold onto these eyepieces. Their wide ap- 
parent field is 65°. The focal length is 114”. Lenses 
are in a metal cell with spiral threads; focusing 
adapter with 32 threads per inch is included; diameter 
is 2-11/16”. If you don’t order now and you miss 
py on a hundred-dollar eyepiece for only $9.95, you 
can’t say that we didn’t try to impress you with its 


value. You can make some super-duper finders with 
these eyepieces. They are also ideal for rich-field 
telescopes, which are becoming more popular daily, 


particularly in the Sputnik age. Everyone with a large 
reflecting telescope should have one of these. 


Stacks FE SOF EM. csececsceseseses Sale Price $9.95 ppd. 





3X ELBOW TELESCOPE 


Sometimes the war-surplus end of this business is 
heartbreaking. Here is an excellent little telescope 
that cost Uncle Sam about $200.00. Makes a oe 
finder with a 13° field. Weight 2 pounds, size 534” 
4”, Objective lens is an achromat, diameter 26 dig 
focal length 104 mm. Amici roof prism with faces of 
18 mm. x 20 mm. cost from $12.00 to $36.00 to make. 
Symmetrical eyepiece of 114” (32.5 mm.) effective 
focal length consists of 2 achromats with diameters 
of 34 mm. and focal lengths of 65 mm. 


Stock #50,179-¥ $5.00 ppd. 





6X FINDER TELESCOPE 


eddie 





Has crosshairs for exact ieee: You focus by 
sliding objective mount in and out. Base fits any 
diameter tube — an important advantage. Has 3 
centering screws for aligning with main telescope. 20- 
mm.-diameter objective. Weighs less than 1 pound. 


Sie Fp UIE ioscan ci sénccuntacectsitbcneces $8.00 ppd. 


ANASTIGMAT REFLEX-CAMERA 
LENS SET 
Worth $60.00 

Our Price $12.50 
Made for use in $200 
American reflex camera - 
now surplus because of a 
design change. You get 
both camera lens and shut 





ter and viewing lens ‘{/3. 5, 83-mm. F.L., coated. 
Shutter speeds to 1/400 second. 


SRRGT ETT ac ccisscicssssvicicccesessee $12.50 per set ppd. 


7X FINDER TELESCOPE—ACHROMATIC 
Stock 2+50,080-Y Finder alone, less ring mounts. ..$9.95 
Stock +50,075-Y Ring mounts per pair.......... $3.95 


“TIME IN ASTRONOMY” BOOKLET 


By Sam Brown. All about various kinds of time, 
contains sidereal timetable. How to use single- and 
double-index setting circles, how to adjust an equa- 
torial mount, list of sky objects. Also includes 7” 
paper setting circles and stripes suitable for cutting 
out and mounting on plywood. Wonderfully illustrated. 


GRR SIs o 6 cee seeectckasecceseencees 60c ppd. 


OTHER USEFUL BOOKLETS 
“OBSERVING THE SUN” 


CI ars Recs cucctndcccndccedcnene 15¢ ppd. 
“TELESCOPE FINDERS” 
SR ERG scone ccceccscccccs errrreerT). 


SATISFACTION GUARANTEED! 


JERSEY 
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¢ 
ELESCOPE MAKERS 
Everything for the Amateur 
art ae $4.50 up 


Thousands of our customers with no special 
training have built powerful precision tele- 
scopes with our quality supplies, instructions, 
and guidance. 
Send for Complete 
Telescope Making Instructions, 10c 


ALUMINIZING 


Superior Reflecting Surface. 
Guaranteed not to peel or blister. 
Mirrors Made to Order — Mirrors Tested Frees 











EYEPIECES | PRISMS 
CELLS BINOCULARS 
PRECISION 
TRI-TURRET 


Holds 3 standard 114” 
O.D. eyepieces. Smooth 
turn to grooved notch 
aligns eyepiece _pre- 
cisely, ready to focus 
for various powers. 
Suitable for reflectors 
or refractors. $15.75 


ORTHOSCOPIC EYEPIECES 
HIGHEST QUALITY @ MADE IN U.S.A. 


four-element design, with  fluoride- 
a wide flat corrected field. 
so E.F.L. 6-8-12-16-24- 

Postpaid $15.95 
Write today for FREE Catalog. 


Precision Optical Supply Co. 


1001-T East 163rd St., New York 59, N. Y. 





Special 
coated lenses, gives 
Standard 144” OL 
mm. 











TRIGARTH 
TURRET 
and 
Eyepiece 
Attachment 
with Rack 
and Pinion 





Just turn the Trigarth Turret and easily im 
prove the performance of your telescope. It 
holds three eyepieces of standard 144” O.D. 
The Trigarth Turret sells for $15.95 postpaid. 
Also priced at $15.95 postpaid, the Evepiece 
Attachment with Rack and Pinion takes stand 


ard 1%” O.D. eyepieces. The rack and 
pinion is machined from solid aluminum 
castings, precisely fitted for smooth perform- 
ance. The main tube is 144,” long; sliding 


tube adds 2”; total movement 334”. 
of gray or black crinkle finish. 

Both Turret and Eyepiece Attachment, $31.90. 
ELLIPTICAL DIAGONAL 
HOLDER 
Accurately machined from solic 
brass to fit 114” minor axis ellipti 
cal diagonal. Fully adjustable for 
rotational and longitudinal move 
ment. Guaranteed to 
keep your diagonal 
precisely and securely 
In proper position at 
all times. $10.50 ppd. 
MIRROR CELLS 
6" — $7.00; 8’ — $11.50; 10° — $35.00 
BUILD YOUR OWN TELESCOPE 
Prisms Lenses Eyepieces 
Mirrors ground to your order 
Aluminizing—with Quartz Coating 
Satisfaction Guaranteed 
Write Free Catalog. Instructions, 10¢. 
GARTH OPTICAL COMPANY 
P. O. Box 991 Springfield 1, Mass. 


Choice 
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GLEANINGS FOR ATM’s 


CONDUCTED BY ROBERT E. 


COX 


TESTING LONG-FOCUS CONVEX SPHERICAL SECONDARY MIRRORS 


ANY READERS of the Sky ANpD 

TrELEscore Bulletin A, describing 
the construction of off-axis reflectors (De- 
cember, 1958, issue, page 66), have asked 
about my method of testing the long-focus 
convex secondary placed at the upper 
end of the instrument. 

The secondary should be made of opti- 
cal glass on which the back is ground 
and polished fairly flat. An accuracy of 
4 wave will be sufficient, as during testing 
the light will be refracted through this 
surface and not reflected from it. Any 
of the ordinary optical plate glasses with 
an index of refraction near 1.5 will do. 

To avoid spectrum colors a monochro- 
matic filter must be placed over the pin- 
hole; a light yellow photographic filter 
is recommended in order not to lose too 
much illumination. 

Refraction through the flat surface, as 
shown in the diagram, will shorten the 
path of light when a Foucault or Ronchi 
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R 


The shift in radius, R to R’, caused by 
testing a plano-convex lens from the 
back by Mr. Kutter’s method. 


design. With such a very long radius of 
curvature, it is recommended that a low- 
power telescope, 5x to 10x, be installed 
behind the knife-edge and focused on the 
test surface. 

This method of testing has proved su- 
perior to the use of master test plates and 
interference fringes with moncchromatic 
light. ANTON KUTTER 

Biberach an der Riss 
West Germany 


: 


Anton Kutter’s observatory at Biberach, West Germany, seen from the air. 


test is applied to the convex secondary 
from the back of the glass. The distance 
R’ between the pinhole (or knife-edge) 
and the back of the secondary will be: 
R’ = (R — t)/n, 

where R is the radius of curvature of the 
convex surface, t the axial thickness of 
the glass, and n the index of refraction 
of the glass. 

If optical plate with an index of 1.5 is 
used, R’ will closely approximate 3R, as 
the thickness is negligible compared to 
the radius. This shortening of the path of 
the rays causes the shadows to stand out 
very strongly. 

The method is likewise practical in test- 
ing the curved surface of the long-radius 
plano-convex lens used in my catadioptric 








SINCE 1933 


Po N0 maierors, fae, 
/ SRO TE \ 


Rea. U.S. Pat. Off. 

Let us give you the same hard aluminum 
coating that we are applying to the Cave 
Astrola_ mirrors. If your glass is properly 
polished, our coating will give a minimum of 
90% reflection. Will not blister or peel. 
Check or money order, including return post- 
age and insurance (Calif. res. add 4% sales 
tax), will guarantee 8 hours shipping service. 
No C.O.D.'s please. Prices f.o.b. L.A. 
$6.50 
$8.50 

Since 1933 


PANCRO MIRRORS, INC. 


Research and Production Laboratories 
2958 Los Feliz Blvd., Los Angeles 39, Calif. 



































CRITERION PARTS and EQUIPMENT | 





BY THE MAKERS OF THE FAMOUS DYNASCOPES 


It's NEW! And only Criterion has it! 


EASY-TO-OPERATE DYN-O-ASTRO 35-MM. CAMERA 
WITH SPECIAL TELESCOPE ADAPTER 
FOR EXCITING ASTRO PHOTOS 


Add new thrills and new accomplishments to your viewing sessions. Keep a permanent record 
of your discoveries! No need to be an expert photographer to take exciting astro photos with 
this single-reflex-type, precision-made, 35-mm. camera. No complicated settings. No plates o1 
filmholders to load and unload that will throw you off target, or block your view. Large 
focusing screen and camera fit directly into eyepiece holder. Focus telescope until picture is 
best on focusing screen, then snap. You see exactly what you are shooting, right up to the 
moment you take the picture. Advance the winding knob and you're ready to shoot again 
without unloading or reloading. Takes time exposures and speeds up to 1/500 second. Un- 
conditionally guaranteed for 2 years. Complete, ready for use, with special astro-camera lens 
and cable release. 

Model CP-35 fits standard 114” eyepiece holder 


“ $89.00 postpaid 
Model CP-36 fits all 4” standard: model Dynascope 


$85.00 postpaid 








New! Dyn-O-Swing Camera Support 
To Fit Any 4” or 6” Telescope 
Without Drilling! 


Takes the guesswork out of astrophotography 
by providing precise centering of camera di- 
rectly over eyepiece. Smooth rack-and-pinion 
adjustment has helical teeth for easy position- 
ing to best focus. Easily attached or detached 
from tube, with rigid clamp for maximum 
stability. Special arm lets you swing camera 


away from eyepiece for visual observation, 
with instant return for photographing. Can be 
used with most any camera. Sent postpaid. 
Cat. #CS-4 to fit all 4” Dynascopes .... $17.95 
Cat. #CS-47 to fit 434” O.D. tubes .... $18.95 
Cat. #CS-67 to fit custom 6” Dynascope 

BI Fa” CRN MONO seas cscanczesssacssticexs $19.95 


Revolving 
Turret 


The Criterion Revolv- 


Turret holds three 


Rack-and-Pinion ing | 
® eyepieces so that, as 
Eyepiece Mount desired, the power of 
the telescope can be 


changed by merely turn- 
ing the turret to a dif- 
ferent ocular. Click stop 





35-mm. 
Includes such features as: 
© No accidental double exposures. 


matically advances film, positions mirror, winds 
shutter, and counts exposures. 

© Dual-speed setting knob to control both fast and 
slow shutter speeds. Color coding makes mistakes 
impossible. 


foc 


CONVERT YOUR PRESENT 35-MM. 


Developed by Criterion especially for single-reflex 35-mm. 


camer 


lens mount and add this precision-made, 


rected 


any telescope, 
For 35 
Cat. 


Cat. #CPA-37 for 4” standard Dynascopes 
For 35-mm. cameras with BAYONET-TYPE lens mount: 
Cat. #BPA-36 for 14%4” eyepiece holders ...... . $22.50 
Cat. #BPA-37 for 4” standard Dynascopes .... $21.00 | 





The most mechanically perfect insures positive and accurate positioning of 
focusing is by rack and pinion. ) each eyepiece. Turret holds eyepieces of stand- 
‘This count takes standard 11,” , ard 114” outside diameter. Fits into the holder 

saya F il eee a ee y of any refractor or reflector telescope that uses 
eyepieces. Full 3//2” of trave y 114” eyepieces. Requires no alteration or ad- 
more than ever before. Accom- justment and can be attached as easily as put- 


modates almost any type of eye- ting eyepiece into scope. 
piece — positive and negative. Two knurled 
focusing knobs, variably tensioned and _posi- 
tioned. Solid cast-metal sliding brass tube — 
close tolerance prevents looseness. Mount aligns 


Cat. #SRT-350 


itself to any type tube. Four mounting holes, es 
nuts and bolts included. Eye mount has square- ——— 
rod type diagonal holder which prevents loose yepieces 


tempered to 


alignment and vibration. Rod 
Adjustable for 


minimize temperature changes. 
also 12” scopes if so specified 


114” Diameter 


Made of brass and 
aluminum with polished chrome-plated barrels. 
$14.50 


3” to 8” scopes, , 
at no extra cost. Order one or more of the 30-mm. Achromatic Ramsden iy 
complete eyepieces described at the right at 18-mm. tomioegaag Ramsden $7.50 
he a ‘ mad for this. rack-and: 18-mm. REGIE ENE  ca-ciastincusasarcipsvesatieseas F 
RAT saci 12.7-mm. Achromatic Ramsden $9.50 
pinion device, which accommodates any of 9-mm. Achromatic Ramsden $7.90 
our eyepieces perfectly. 7-mm. Achromatic Ramsden eines 
. 6-mm. Orthoscopic ..............-. 12. 
+#SU- / : 
Cat. #SU-38 $7.95 postpaid 4-mm. Orthoscopic .............. é $14.50 


New Model Eyepiece Mount Wide-Angle Erfle Eyepiece 


Same features as above but has wider base that 
is contoured to match the curve of a 7” to 8” 
diameter tube. Makes professional appearance. 


Furnished without Diagonal Rod #SU-7 $9.95 
Diagonal Rod Cat. #SU-7 $1.00 


a 75° field. 
Coated. Highest 
designed for telescopic use. 


precision and 


H#SE-63 — 114” OLD. ... 
#SE-62 — .946” O.D. 


Cat: 
Cat. 





Catalog F, describing other accessories and 
parts, cheerfully sent on request. Satisfaction 
guaranteed, or money refunded. Send check, 


cash, or money order for immediate delivery. 


Our 16.3-mm. Erfle wide-angle eyepiece has 
Astonishing wide-angle views. 
specifically 
Chrome barrel. 
Guaranteed to be superior in every respect. 
$18.50 

. $16.50 


CRITERION MANUFACTURING CO. 


Manufacturers of Quality Optical Instruments | 
Dept. STP-14, 331 Church * Hartford 1, Conn. | 


Focusing screen with integrated magnifier for critical 









FIRST OF ITS KIND — 
at less than regular price 
of camera alone! 


SS 





Criterion does it | 
again! This identical 
camera without special 
astro-photo adapter sells 
nationally for many, many 
dollars more! Through vol- 
ume purchase and scaled-down 
profits, Criterion offers you this 
amazing saving. nd remember, 


film is so inexpensive to buy and develop. 


Winding knob auto- 


using even on dim objects. 


CAMERA WITH THIS NEW 
ASTRO-PHOTO ADAPTER! 


as with interchangeable lens. 
highly cor- 
achromatic lens. Adapts camera to eyepiece of 
refractor or reflector. 
-mm. cameras with SCREW-TYPE lens mount: 

#CPA-36 for 114” eyepiece holders $19.00 
$17.50 


| 
| 
Simply remove your | 


| Reflecting Telescope 
| Mirror Mounts 


Criterion mounts are es- 
pecially well designed, 
1 made of cast aluminum 
with brass mounting and 
adjustment screws. One 
section fits tube, other 
section holds mirror. 
Alignment accomplished by 
| loaded knurled adjusting nuts. 
holding clamps, springs, nuts, etc. Ready for | 
j use. Will hold mirror without distortion of 
I surface figure. 





spring- 


three 
Complete with 


3” $3.00 CPiisivs .. $6.00 
j i” $3.50 GP voxecatessvens scans 
| ae ..$4.00 A ccs séetsiveease $14.75 


Four-Vane 
Diagonal Holders 


| Criterion 4-vane diagonal q 
mountings are fully ad- 
| justable, will hold ellip- 


diagonals in perfect & 


tical C 
Made of brass, 


| alignment. 
chemically blackened. Pre- 


| 
4 cision adjusting screws = 
center flat and vary its 
j angle so that primary | 
and secondary mirrors can 
I be set in perfect align o | 
ment. Thin vanes with vw 
I special adjustable studs. | 
I Cat. Minor-Axis Size For Tubes Price | 
$-51 1.25” 62" to 72" $10.00 
$-52 1.30’ 6Y2" to 72” 10.00 
$-53 1.50’ 81/2" to 92" 10.00 
$-54 1.23" 9/2" to 10/2” 12.50 | 
$-55 2.00’ 11” to 112” 14.95 
$-56 2.50” Specify tube |.D. 19.95 
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NSPIRED by the articles that have ap- 
peared in this department on Casse- 
telescopes, I have 
John Gregory 
But 
without ¢ there 
is a great deal of physical work to be 
done, and a strict check must be kept on 
the physical characteristics of the cor- 
might easily 


erainian-Maksutoy 
made the {/23 design of 
March, 1957, 


i curve-generating machine, 


described in page 236. 


rector lens. Otherwise, one 
produce a fine prism! 

The photographs show my equipment 
for checking the lens during the grinding 
stages, by a method that I prefer to the 
block-micrometer technique suggested by 
Mr. Gregory. ‘The apparatus is not diff- 


poy BD 
ae 





GRINDING A MAKSUTOV LENS 


Right: Fig. 2 . The dial 
indicator is now regis- 
tering on the concave 
surface, with any varia- 
tion in the readings dur- 
ing rotation indicating 
the amount of wedge 
existing in the lens. The 
micrometer spindle be- 
hind the dial gauge is 
not used in this part of 
the test. 


Left: Fig. 1. The cor- 
recting lens is being 
checked at its edge to 
run true on the ball 
race in reference to the 
convex back surface. 


cult to make, and 
sary measurements easily. 

I discovered after completing the mi- 
crometer stand that the addition of a 
ball-bearing thrust race greatly fa- 
cilitated the testing. Although such races 
are guaranteed to a high accuracy, they 
can be checked with the dial gauge. The 
and the weight of the glass 


performs the neces- 


large 


steep curve 





prevent the lens from slipping on the 
edges of the rotating race during the test. 

First, to make certain that the lens is 
placed concentrically on the ball-bearing 
assembly, the dial gauge is set up horizon- 
tally and a lever-arm attachment added to 
its plunger. This is held against the thrust 
race until the dial-gauge reading remains 
unchanged as the race turns. Then the 








po 
As tronomica 


fea turing our 


SPACE K-4 
DELUXE 


Precision, perform- 
ance, and elegant 
styling have been 
incorporated 
in the SPACE 
K-4 DELUXE 
to give you 
one of the 
finest tele- 
scopes mon- 
ey can buy. Decidedly the most 
practical 41%-inch reflector on the 
market for the amateur and pro- 
fessional astronomer. The price is 
just $89.50, complete with three 
eyepieces. 

Feature for feature, 
the SPACE K-4 DELUXE 
is outstanding. Guaran- 
teed to be free from 
wobble; handles smooth- 
ly in both axes without 
binding when tracking; 
resolves double stars 
and perceives fine lunar 
and planetary detail; 







engineered to withstand rugged han- 
dling. 
Guaranteed without reservation, our 


telescopes are sold by some of the 
finest dealers coast to coast. You are 
assured of receiving American-made 
merchandise at a considerable saving. 












e Optical system: 41-inch mirror, 


ings. 


saddle permit simple removal of tube. 
carefully machined to give maximum rigidity. 
® Tube: Seamless aluminum, painted black inside, with hammer-tone green 


finish. 


bracket. 


° a Heavy-wall steel tube with collapsible legs. Guaranteed free from 
orque and ty ang Design allows tube to be swung in any position without 
Pedestal, mount, and legs painted black crinkle finish. 


e Three eyepieces: 50x Kellner, 100x and 200x Ramsdens. 


soar into legs 


$8950 


e Instructions. 


TELESCOPES 


by SPACEK INSTRUMENT CO. 


CONSIDER THESE PROFESSIONAL-TYPE FEATURES 


accurate to 1/ wave, aluminized and quartz over-coated. 
¢ Mounting: Equatorial and adjustable for latitude. 
castings with l-inch-diameter shafting on both axes and Tensalloy bear- 
Clamps provide any degree of tension desired. Two lock-nuts on 


e Rack-and-pinion focusing: Accommodates standard 11-inch eyepieces. 
e Finder: 6 power, with achromatic objective, and mounted in adjustable 


spherically corrected with surface 


Massive aluminum 


All steel parts chrome plated and 





ee ee | Sree rk ies $249.50 

re ek CO III oo onic se sun ecicenisem ena ed sie $ 39.50 

OTHER SPACE SPACE K-SATELLITE (3-inch Altazimuth).................-- $ 29.50 
RACK AND PINION (fits any size tube).................... $ 8.50 

K-SERIES GROWER DETRIIIATIC BERRI. oo occ ccc sceccccccst se cees $ 7.25 

TELESCOPES MIRROR CELLS: 6-inch, $6.50; 8-inch, $10.50; 10-inch, $19.50 
Prices are f.o.b. Pottstown, Pa. 
AND ACCESSORIES Pennsylvania residents add 3% sales tax to all prices. 








All prices subject to change. 
Write for free literature. 
DEALER INQUIRIES INVITED 





lies 


SPACEK INSTRUMENT CO. 


1130 Sembling Ave. 
Pottstown, Pa. 
Telephone: FAculty 3-2825 
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lens is placed convex side down on the 
race, with the dial-gauge lever in contact 
with the outside edge of the glass, as 
shown in Fig. 1. The lens is rotated and 
adjusted until the dial indicator shows no 
movement, proving the lens is centered 


on the race. 

The next step is to find out whether the 
lens is wedge-shaped or not. For this pur- 
pose, the vertical indicating shaft of the 


gauge is placed in contact with the con- 
cave lens surface near its edge (Fig. 2). If, 
as the lens is carefully turned by hand, no 
movement of the dial needle can be de- 
tected, the two surfaces are perfectly con- 
High and low points, on the 
motion of 


centric. 
other hand, are indicated by 
the needle, and the existing wedge should 
be corrected by the amount registered on 
the dial. 





Fig. 3. The ring spherometer (left) was employed by Jack Youdale to control 

the radii of his {/23 correcting lens during grinding. The 0.0001” micrometer 

spindle head is removable for use at the end of the arm of the jig at the right 

for measuring central thickness. The ball-bearing race and dial indicator are 
used with the jig to test for wedge. 





For the Private 


Observatory... 


As Fig. 3 shows, I have a micrometer 
head, reading to 0.0001 inch, for measur- 
ing the central thickness of the lens, and 
this is interchangeable with a ring-type 
spherometer for measuring the radii of 
curvature of the lens surfaces. 

This apparatus enabled me to check 
radii, lens thickness, and wedging in a 
most satisfactory manner. The setup is 
compact, not difficult to make, and _ is 
of great value in both the optical and 
mechanical workshop for many applica- 
tions by the amateur telescope maker. 

JACK YOUDALE 
21 Stanhope Rd. 
Billingham, Durham, 
England 





Precision Diagonals 


You will get the best possible per- 
formance from your telescope with one 
of our clear fused quartz diagonals. 
Accuracy guaranteed 1/20 wave. 

Ellipse 1.25'' x 1.77" $11.00 
Ellipse 1.5" x 2.12" $14.00 
Pyrex diagonals, 1/8-wave accuracy. 
Ellipse 1.25" x 1.77" $ 5.00 
Ellipse 1.5'° x 2.12" $ 8.00 
Aluminum coating $1.00 extra. 

Send for our complete list of supplies, 
quartz mirrors, blanks, oculars, 


coatings, and accessories. 


E& W OPTICAL CO. 


2406 E. Hennepin Ave. 
Minneapolis 13, Minn. 











TINSLEY LABORATORIES has installed, at Ames 
Observatory in Texas, this astronomical telescope 
with a special attachment to track future, distant sat- 
ellites. The combination Newtonian-Cassegrainian 
reflector, designed and manufactured by Tinsley, 
has a 12-inch aperture and weighs about 1,000 
pounds. Seven motors are incorporated into the 
telescope; a combination of three motors gives any 
rate from star speed to satellite speed. The entire 
mechanism is mounted on a hydraulic lift, to raise 
or lower it for easy observing. 

Tinsley Laboratories is pleased to assist both the 
private and professional astronomer by designing 
and producing optical instruments for every need. 


Tinsle 
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2530 Grove St., Berkeley 4, Calif. 
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* * BERAL COATINGS * * 


The ideal coating for front surface 
precision mirrors for these reasons: 
1. Beral has HIGH reflectivity. 
2. Beral is HARD; does not sleek easily. 
3. Beral can be cleaned easily — no 
porous OVERCOATING of quartz. 
4. Beral is NOT a Chromium alloy, so 
can be removed easily. 
Prices for Beral coating telescope mir- 
rors: 3”-$2.25, 4”-$2.75, 5”-$3.00, 6”-$3.50, 
7”-$4.00, 8”-$4.50, 9”-$5.50, 10”-$6.50, 
11”-$8.50, 1212”-$9.75. Prices for sizes 
up to 37” diameter on request. Add 
Postage — Insurance for return mail. 


LEROY M. E. CLAUSING 


8038 MONTICELLO AVE. SKOKIE, ILL. 











PL PPAPPA PPA oo eee er 


Buy Direct from Manufacturer ; 
? PYREX MIRROR-MAKING KITS 
5 


From 3” diameter at $4.50 
( to 121,” diameter at $49.50 


ASTRONOMICAL MIRRORS 
Spherical — Aluminized 


From 3” diameter at $7.00 
to 8” diameter at $49.50 


Diagonal mirror included. 


LLL 


BARLOW LENSES 

Mounted to fit 1} 
Single element 
Achromatic, coated 


” mounts. 


$7.50 
$14.95 


Mirrors aluminized — Lenses repolished 
Eyepieces — Mounts — Diagonal Mirrors 
Send for price list. 

H. KISTNER 


Box 74, Wakefield, New York 66, N. Y 


PLD ~~ 


PRD 


( 
< 
or 





Original Diffraction Grating 
(machine engraved, not a replica) 


With 11,600 lines per inch, on glass, 
aluminized to make a reflection grating, 
or clear for a transmission grating. 
GRATING AREA: 32-MM. SQUARE 

PLATE AREA: 50-MM. SQUARE 
Ideal for use in spectroscopes to produce 
emission and absorption spectra of high 
dispersion and great resolution — superior 
to replica gratings or single prisms. Suit- 
able for study of the spectra of the sun 
and the stars, as it has 10 times the reso- 
lution required to separate the yellow || 
sodium D lines. , 
OPPORTUNELY PRICED: $20 postpaid 

BEN ROSENBERG 
101 West 45th St., New York 36, N. Y. 





5-INCH OBJECTIVE $59.50. 





This is a cemented visual achromat, 
5 inches in diameter, 25 inches 
focal length. Each objective comes 
mounted and in perfect condition 


REPEAT OF SENSATIONAL 
OFFER OF 1946 





Send your check or money order to 


A. COTTONE & CO., INC. | 
340 Canal Street 
New York 13, New York 
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William Davey with the 12-inch reflector that is mounted in his slide-off-roof 

observatory. Beneath the edge of the roof near the center of the picture can be 

seen one of the steps of the stile used to enter the enclosure. The mounting 

for an 8-inch instrument is housed in the box to the left, the tube being stored 
in Mr. Davey’s home when not in use. 


A ROLL-OFF ROOF OBSERVATORY FOR A 121/4-INCH REFLECTOR 


EVERAL YEARS AGO, upon the ad- 

vice of David P. Barcroft, secretary of 
the Association of Lunar and Planetary 
Observers, I obtained a 6-inch mirror and 
built a tube and mounting for it. Later 
I bought a Cave 8-inch reflector. With the 
6-inch I have often seen the twin crater- 
lets in Plato, and with the 8-inch I once 
saw the shadow of the wall in Linné on 
the moon. 

When visiting Mr. Barcroft in Cali- 
fornia, I remarked that I wanted a larger 
instrument but could not afford an ob- 
servatory for it. He showed me pictures 
of simply designed English housings, and 
on these I based the 10-by-12-foot observa- 
tory pictured above. It houses a Cave 
12}-inch £/6 reflector (mirror figured to 
1/20 wave) with setting circles and a clock 
drive. 

The floor is concrete and the walls are 
8-inch cement blocks on a 3-foot founda- 
tion. Angle iron provides the track for 
the sliding roof, secured to the wall with 
2-by-8-inch fir planks and bolts sunk in 
concrete inside the blocks. The uprights 
at the outer end of the track are railroad 
ties set in concrete, and outside the build- 
ing the 2-by-8 fir is double. 

The roof moves on six reconditioned 
barn-door rollers, welded and inserted in 
4-by-4 timbers. The bumpers at the track 
ends are beveled 4-by-4’s. The ridgepole 
is 2-by-6, the roof framing 4-by-4’s, with 
2-by-4 uprights and rafters. There is a 
10-inch overhang, and green asphalt 
shingles cover }-inch plywood roof sheath- 
ing, providing good weather protection. 

The roof has been built to resist wind, 
yet one man can push it back and forth. 
To close the observatory, the telescope 
tube is swung either east or west of the 
pier and the declination axis is clamped 
horizontally. The roof is then pushed 


into position over the walls and fastened 
with four hook-and-eye bolts and two 
padlocks. 

This observatory is unusual in that it 
has no doors or windows and has walls 
just over four feet high. Wall openings 
were omitted to avoid as far as possible 
the contact of wood and water (which 
has seriously warped the housing of the 
8-inch instrument). Access to the ob- 
servatory interior is by means of a sturdy 
English stile, that is, a ladder on each side 
of the wall; it is almost all hidden in the 
picture. 

The plywood box at the extreme left 
contains the pier, equatorial mounting, 
setting circles, and clock drive for the 8- 
inch reflector. ‘The box is removed and 
the telescope tube brought from the house 
for observing. Electric power for the 
clock drive is supplied by a battery and 
converter. 

WILLIAM DAVEY 
Sky Meadows 
Rhinebeck, N. Y. 





THE ASTRONOMER KIT 


the only complete telescope mirror kit 
that includes — 


%& FOUCAULT TESTER, in its entirety, with light 
source, knife-edge, measuring scale 
PYREX MIRROR BLANK 

%& NEW, NONVITREOUS TOOL, faster, smoother, 


more accurate 

SEVEN ABRASIVES for greater safety and speed 

CERIUM OXIDE for fast, clean polishing 

SPECIAL OPTICAL PITCH to minimize danger of 

turned-down edge 

MAGNIFYING LENS, essential in mirror grinding 
% DETAILED, ILLUSTRATED INSTRUCTIONS, “Mirror 

Making in the Kitchen” 


(Starred items exclusive with The Astronomer Kit) 


OREN BE iso b os 05a sesascceaes $15.00 ppd. 
Also: 41-inch, $11.50 ppd.; 8-inch, $24.50 ppd. 
Money-back guarantee. Astronomical specialists in 
the Rocky Mountain region. We repair all scien- 
tific instruments. 


ASTRONOMY, inc. 


822 21st Street, Denver 5, Colorado 
























s graceful as a delicate instrument yet bold enough to inspire 
profound scientific imagination, this 84-foot Kennedy radio tele- 
scope probes the vast reaches of the Milky Way and other galaxies. 

Some of the telescope features: equatorial mount; automatic 
right-ascension drive at sidereal rate; full hemispheric coverage; 
positioning accuracy + 2 minutes of arc; precision operation in 
winds to 30 mph, survival in winds over 120 mph. 

This radio telescope is just one from Kennedy’s wide line of 
antenna systems wl includes 28-, 60- and 84-foot telescopes, 
radar antennas, trackers and scatter communications antennas. 


TO HEAR 
THE 

HEAVENS 
WHISPER 





ANTENNA EQUIPMENT 


oD. S. KENNEDY & CO. 


Route 3A, Cohasset, Mass. EVergreen 3-1200 


West Coast Affiliate... 
SATELLITE-KENNEDY, INC. of CALIFORNIA 
Rancho Laguna Seca, Monterey-Salinas Highway, 


P.O. Box 1711, Monterey, California - Frontier 3-2461 






VARIABLE STAR MAXIMA 





April 1, R Virginis, 123307, 6.9; 3, RS 
Librae, 151822, 7.7; 5, X Centauri, 114441, 


R Cancri, 081112, 6.8; 10, R 
163266, 7.6; R Geminorum, 
070122a, 7.1; 16, V Cancri, 081617, 8.0; 
20, R Trianguli, 023133, 6.3; 24, R Canum 
Venaticorum, 134440a, 7.7; 27, T Ursae 
Majoris, 123160, 7.9. 

May 4, R Reticuli, 
\quarii, 204405, 7.9. 

These predictions of variable star maxima are by 
the AAVSO. Only stars are included whose mean 
maximum magnitudes are brighter than magnitude 
8.0. Some, but not all of them, are nearly as bright 
as maximum two or three weeks be fore and after the 
dates for maximum. The data given include, in 
order, the day of the month near which the maximum 
should occur, the star name. the star designation 
number, which gives the rough right ascension (first 
four figures) and declination (bold face if southern), 
and the predicted magnitude. 


7.8; 6, 
Draconis, 


043263, 7.7; 8, T 
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CELESTIAL CALENDAR’ 


Universal time (UT) is used unless otherwise noted. 


MINOR PLANET PREDICTIONS 

The ephemeris for Pallas is repeated 
from last month’s issue. Both Pallas and 
Ceres will be bright at opposition, and 
will be easy objects in binoculars. Find- 
ing charts are given here for both of these 
asteroids. 

Pallas, 2, 7.6. March 23, 13:56.7 + 12-07. 
April 2, 13:50.6 + 15-29; 12, 13:43.3 +18- 


27; 22, 13:35.6 +20-49. May 2, 13:28.7 
+22-29; 12, 13:23.3 +23-28; 22, 13:20.0 


+ 23-51. 
Massalia, 20, 9.4. 


Opposition on April 17. 
—- 2, 14:50.8 —16- 


18; 12, 14:43.8 —15-43; 22, 14:34.9 —14- 
58. May 2, 14:25.2 — 14-09; 12, 14:16.0 
—13-19; 22, 14:08.2 —12-37. Opposition 


on May 8. 

Ceres, 1, 7.3. April 2, 15:50.8 — 10-30; 
12, 15:47.3 —10-21; 22, 15:41.4 —10-11. 
May 2, 15:33.5 —10-03; 12, 15:24.4 —9-59; 





03. July 1, 14:53.4 —11-43; 11, 14:53.8 
= (12-30. Opposition on May 14. 


After the asteroid’s name are its number and _ the 
magnitude expected at opposition. At 10-day intervals 
are given its right ascension and declination (1950.0) 
for 0" Universal time. In each case the motion of 
the asteroid is retrograde. Data are supplied by the 
IAU Minor Planet Center at the University of Cin- 
cinnati Ob:ervatory. 





OCCULTATION PREDICTIONS 


April 27-28 Rho Sagittarii 4.0, 19:19.3 
—17-55.6, 20. Im: A 9:02.8 —2.0 —0.3 
114; B 9:00.4 —1.8 0.0 108; C 8:54.7 —2.0 
—0.5 122; D 8:49.9 —1.7 +0.2 111; E 
8:30.9 —1.4 +0.1 121. Em: E 9:34.0 —1.9 
+1.7 227 

For stations in the United States and Canada, 
usually for stars of magnitude 5.0 or brighter, data 
from the American Ephemeris and the British Nauti- 
cal Almanac are given here, as follows: evening-morn- 
ing date, star name, magnitude, right ascension in 
hours and minutes, declination in degrees and min- 
utes, moon’s age in days, immersion or emersion; 


standard-station designation, UT, a and b quantities 
position angle on the moon’s limb; the 





22, 15:15.2 —10-01 June 1, 15:06.8 —10- in minutes, 
i) a i \ Cea? same data for each standard station westward. 
12: 11, 15:00.0 —10-33; 21, 14:55.5 —11- The a and b quantities tabulated in each case are 
L/BRA ig 
@5 


The paths of two bright 
asteroids at opposition = -10° 
are shown in these charts 
from the Skalnate Pleso 
“Atlas of the Heavens.” 
Pallas (left) reaches mag- 
nitude 7.6 in mid-April, 
while Ceres (right) at- 


tains 7.3 a month later. 














SKY -GAZERS EXCHANGE 


Classified advertising costs 30 cents a word, 
address; minimum charge, $4.00 per ad. Only one 
for sale ad per issue for each advertiser. Remittance 
must accompany order. Insertion is guaranteed only 
on copy received by the 20th of the second month 
before publication; otherwise, insertion will be made 
in next issue. We cannot acknowledge classified ad 
orders. Sky Publishing Corporation assumes no re- 
sponsibility for statements made in classified ads, nor 
for the quality of merchandise advertised. Write Ad 
Dept., Sky and Telescope, Harvard Observatory, 
Gaubrides 38, Massachusetts. 


1” REFRACTOR, 


including 


Alvan Clark, 


equatorial mount, tri- 


pod, slow motions, dewcap, astronomical and ter- 
restrial eyepieces, $650.00. William Knox, P. O. 
Box 241, Desert Hot Springs, Calif. 


FREE! 72-page photographic bargain catalogue. Thou- 
sands of new and used bargains, photographic 
equipment and supplies. Write Dept. 26-B3, Central 


Camera Co., 230 S. Wabash Ave., Chicago 4, Ill. 

SOUTHWESTERN OBSERVERS: Finest refractor 
telescopes and accessories shipped from Dallas, 
Texas. Models, terms, complete information on re- 
quest. Melton Industries, 1901 Levee St., Dallas 7, 
Tex. Tel.: RI 8-4769. 

SPACE CLOCK: Tells the time from the stars, also 
computes latitude and longitude. Simple to under- 
stand. Price, $1.00. Horner-Cooley Productions, 
Inc., 6112 Selma Ave., Hollywood 28, Calif. 

TELESCOPE TUBING: Aluminum, 2” through 8” 


diameter, any length. Pesco-A, Box 363, Ann Arbor, 
Mich. 

CROSSLINES: Made to order. Metal or superfine 
quartz fiber. $3.00 and up. Premier Reticles, Sky 
Dept., P. O. Box 62, Woodstock, Va. 


altazimuth refractor, with 5 eyepieces 
erecting prism system, 


3” UNITRON 


to 171x, right-angle viewer, 


complete with tripod and case. Perfect condition, 
when new $265.00, now $125.00 or best offer. 
Bernard Levin, 80 Highridge Rd., New Rochelle, 
N. Y 


BEGINNER'S 
and 3 lenses. 
Perfect for youngsters and school 


Telescope Kit: $3.00 each, 


projects. Frank 


Myers, 19200 N. Park Blvd., Shaker Heights, Ohio. | 


MOUNTED = ys ‘Cometscope, $125.00. 
10” pyrex and quartz, 1/20 fringe. Schmidt cameras. 
Low prices. A. DeVany, 1580 S. Ynez, Monterey 
Park, Calif. 


excellent con- 


3” ‘UNITRON equatorial, complete, 
300 Dalrymple 


dition, $275.00. Woodruff Bryne, 
Rd., Dunwoody, Ga. 
INTERESTED in astronomy as a career? Vocational 
and Professional Monographs: Astronomy, by Dr. 
Freeman D. Miller, describes personal qualific ations, 
scholastic training, and job opportunities. $1.00 
postpaid. Send to Box B, Sky and Telescope, Har- 
vard Observatory, Cambridge 38, Mass. 
attachment virtually transforms 
$95.00 com- 
First St., Las 


USING a rary ocular 
your telescope into a giant binocular. 
plete. Brayton Optical Co., 715 S. 
Vegas, Nev. 


FINEST TELESCOPES, mounts, accessories at reason- 
able prices. Send 10¢ for new catalogue C. Vernon- 
scope and Co., Candor, N. Y. 


ANNIVERSARY SPECIAL: 8” pyrex mirrors, 1%- 
wave parabolic, $60.00; ready to correct and parab- 
olize, $35.00. Complete kit: parabolic mirror, cell, 
flat, spider, focuser, fiberglass tube, two orthoscopic 
oculars, $50.00 down, $50.00 in 30 days, $50.00 
when ready to ship. Quality Optics, Walbridge, 
Ohio. R 

“SATELLITE ‘PATHFINDER,’ an ingenious device 
designed at the American Museum-Hayden Plane- 
tarium to help predict Northern Hemisphere passages 
of artificial satellites. $1.95 postpaid. Send to Box 
C, Sky and Telescope, Harvard Observatory, Cam- 
bridge 38, Mass. 


WANTED: 
10” de 
Riverside Dr., 


(Must be examined in ‘New York area. ) 
luxe portable = S. M. Elam, 676 
New York 31, N. Y. 


WANTED: Used Unitron Astro-camera 220. Tim Mc- 
Cormick, 2200 Francisco St., San Francisco 23, Calif. 





354 Sky anv TELESCopE, April, 1959 





all parts, | 
Make 8-power astronomical refractor. | 


Flats: 2” to | 


‘Perigee 23, 


variations of standard-station predicted times per de- 
gree of longitude and of latitude, respectively, enabling 
computation of fairly accurate times for one’s local 
station (long. Lo, lat. L) within 200 or 300 miles of 
a standard station (long. LoS, lat. LS). Multiply a 
by the difference in longitude (Lo—LoS), and 
multiply b by the difference in latitude (L—LS), 
with due regard to arithmetic signs, and add both 
results to (or subtract from, as the case may be) the 
standard-station predicted time to obtain time at the 
local station. Then convert the Universal time to 
your standard time. 
Longitudes and latitudes of standard stations are: 


A +72°.5, +442°.5 E  +91°.0, +40°.0 

B +73°.6, +445°.5 F  +98°.0, +31°.0 

Cc +77°.1, +38°.9 G Discontinued 

D +79°.4, +443°.7 HH +120°.0, +36°.0 
I +123°.1, +49°.5 





MOON 
New moon 
First quarter 
Full moon 


PHASES AND DISTANCE 

April 8, 3:29 
April 16, 7:32 
April 23, 5:13 


Last quarter April 29, 20:38 
New moon May 7, 20:11 

April Distance Diameter 
Apogee 10, 23" 252,400 mi. 29” 25” 


18" 
May 
Apogee 8, 4° 252,600 mi. 


222,000 mu. $3” 25" 


200 25% 


UNIVERSAL TIME (UT) 


TIMES used in Celestial Calendar are Greenwich 
civil or Universal time, unless otherwise noted. This 
is 24-hour time, from midnight to midnight; times 
greater than 12:00 are p.m. Subtract the following 
hours to oon to standard times in the United 
States: EST, 5; CST, 6; MST, 7; PST, 8. I£ neces- 
sary, add 4 asics to the UT before subtract ing, in 
which case the result is your standard time on the 
day preceding the Greenwich date shown. 
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THE SUN, MOON, AND PLANETS THIS MONTH 
The sun, on the ecliptic, is shown for the beginning and end of the month. 
The moon’s symbols give its phase roughly, with the date marked alongside. 
Each planet is located for the middle of the month or for other days shown. 
All positions are for 0" Universal time on the respective dates. 


The sun will be annularly eclipsed on 
April 8th. The path begins in the Indian 
Ocean, crosses Australia, and terminates 
in the Pacific. Maximum duration of the 
annular phase will be seven minutes, 26 
seconds. 

Mercury reaches greatest western elon- 
gation on the 26th, 27° 11’ from the sun. 
\t that time the planet is of magnitude 
+0.7 and rises about an hour before the 
sun, being visible low in the east before 
sunrise. 

Venus sets in the west about three hours 
after the sun on April 15th. This bril- 
liant object is at magnitude —3.5, and in 
a telescope shows a gibbous disk 79-per- 
cent illuminated and 13”.7 in diameter. 
On the evening of the 10th the moon will 
pass about 5° south of Venus. 

Mars is a reddish object in western 
Gemini, at magnitude +1.5 in midmonth. 
It crosses the meridian about two hours 
before sunset and sets about midnight, 
local time, so it is visible in the western 
sky during early evening. 

Jupiter rises about 2} hours after sun- 
set on the 15th, and is a conspicuous ob- 
ject in Libra for the rest of the night. 
Che giant planet is at magnitude —2.0, 
and in a telescope its slightly flattened 
disk is 40” in polar diameter and 43” in 
equatorial. The moon will pass about 
3° north of Jupiter on the night of April 
24-25. 

Saturn rises about local midnight by 
mid-April. It can be seen low in the 
southeast as a +0.7-magnitude object in 
Sagittarius. Telescopes show the planet's 
disk as 15”.4 in diameter, and the maxi- 
mum extent of the ring system as 38”. 
Che northern face of the rings is inclined 
about 26° to our line of sight this year. 
Saturn will be stationary in right as- 
cension on the 16th, beginning retrograde 
(westward) motion among the stars. The 
moon will pass about 4° north of the 
planet on the morning of the 27th. 





Uranus is a 6th-magnitude object in 
Cancer, crossing the meridian shortly after 
sunset. On April 15th, its position will 
be right ascension 8" 59™.1, declination 
+17° 50’ (1950 co-ordinates). Uranus be- 
comes stationary in right ascension on the 
20th, when it resumes eastward motion. 
Its minute greenish disk, 3”.8 in diameter, 
can be recognized in fair-sized amateur 
telescopes. 
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Neptune comes to opposition with the 
sun on April 26th, when it rises about 
sunset and remains visible all night as an 
8th-magnitude object, 13° north of the 
4.6-magnitude star Lambda Virginis. On 
that date it is located at 14° 15™.2, —11° 
38’ (1950). See page 173, January issue, 
for finding charts of Uranus and Neptune. 

Pluto on April 15th is at 10" 33™.7, 
+22° 13’ (1950). This 15th-magnitude 
object is northeast of Gamma Leonis and 
its co-ordinates change by —0".06 and 
+0’.1 each day. Though visible in large 
amateur telescopes, Pluto is hard to 
identify. W. H. G. 





JUPITER’S SATELLITES 


The configurations of Jupiter’s four bright moons 
are shown below, as seen in an astronomical or in- 
verting telescope, with north at the bottom and east 
at the right. In the upper part, d is the point of 
disappearance of the satellite in Jupiter’s shadow; 
r is the point of reappearance. 

In the lower section, the moons have the positions 
shown for the Universal time given. The motion of 
each satellite is from the dot toward the number 
designating it. Transits over Jupiter’s disk are shown 
by open circles at the left, eclipses and _occultations 
by black disks at the right. The chart is from The 
American Ephemeris and Nautical Almanac. 
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APRIL METEORS 

The almost-full moon will interfere 
seriously with observations of the Lyrid 
meteor shower, which occurs on the nights 
of April 20-22 this year. Under more 
favorable conditions single observers have 
been able to see a total of about 12 mete- 


ors per hour. W. H. G. 





MINIMA OF ALGOL 
Apml2, 13:04; 5; 9:54; 8, 6:49; TE a:3a; 


14, 0:2): 16... 232102 19, 17:59>5-22, 14248; 
25, 11:38; 28, 8:27. 
May 1, 5:16; 4, 2:05; 6, 22:54; 9, 19:43; 


12, 16:32. 

These minima predictions for Algol are based on 
the formula in the 1953 International Supplement of 
the Krakow Observatory. The times given are geo- 
centric; they can be compared directly with observed 
times of least brightness. 





Preserve your copies of 
Sky and Telescope 


for quick and easy reference, each 
volume in its own special binder. 


You can now file each issue of Sky and 
Telescope as you receive it. Forget loss and 
destruction when it’s protected in this beau 
tiful dark blue fabrikoid binder. Priced at 
$3.50 each, postpaid in the United States; 
$4.00 in Canada. 


Sorry, but no foreign orders accepted. 


Your name can be gold-stamped on your bind- 
er for 70¢ extra, the volume number for 40¢, 
both for a dollar; print desired lettering clear- 
ly. Payment must accompany order. Please 
specify volume number. 


Sky Publishing Corporation 


HARVARD OBSERVATORY, CAMBRIDGE 38, MASss. 
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Bendix-Friez 


BAROGRAPH 


Powered by self-contained 8-day jeweled 
Chelsea clock mechanism. Records daily or 
weckly. Grey metal case. Charts carried by 


us and makers. 
Unused °&G 
Slightly used, in perfect $49 


condition and appearance 














All are guaranteed perfect. 
Add $1.00 for shipping. 












ICAROSCOPE 


By Universal Camera Co. 







For observation of sun, sunspots, and objects adjacent to sun. 


Motor-driven shutter permits rapid-sequence observation of 






image on self-contained fluorescent screen. 4-inch lens. Focal 






length 12 inches. Has large precision prism. Length 18 inches. 
é o o 






Weight 10 pounds. 











Original cost almost $1,000 Price $49 








BENDIX-FRIEZ WIND INDICATING and RECORDING SYSTEMS 


At very low prices. Sold as a unit or any item can be bought 









separately. All items are Selsyn-motor controlled. 110-volt 
A.C. Write for particulars. 





Rotor 
, 
Se BF 























Bendix-Friez AEROGRAPHS 





Record temperature, humidity, and barometric pressure on one $79 
chart. Part of day recording 






Daily or full-week recording $125 


The weckly and daily recorders have same clock mechanism 
as the Barograph. Charts carried in stock. 


NORFOLK SALVAGE AND SALES (CO. 


P. O. Box 1242 Norfolk, Virginia 
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STARS FOR APRIL 


The sky as seen from latitudes 30° to 
50° north, at 9 p.m. and 8 p.m., local 
time, on the 7th and 23rd of April, respec- 








For 
per 


tively; also, at 7 p.m. on May 8th. 
other dates, add or subtract 4 hour 
week. 

These monthly star charts, and the 
monthly planet charts, are created by the 
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© 
staff of “Sky and Telescope,” and appear 
only in this magazine. They are copy- 
righted with all rights reserved, and may 
not be published elsewhere in whole or 
in part, for any purpose whatsoever. 
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AMERICA’S NO. 1 TELESCOPE 
FOR AMATEURS 
AND PROFESSIONALS ALIKE... 


The COAST INSTRUMENT TRECKERSCOPE line has, over the 
years, established itself in the amateur historical annals as 
one of the truly fine commercial instruments of all time. 
This by no means insinuates that our research and de- 
velopment has ceased for a second. Rarely in the past has 
a precision, research-quality instrument such as the current 
TRECKER telescope been in the price range of everyone. In 
few other telescopes are so many advanced featuges found. 

The TRECKERSCOPES guarantee a 1/10-wave, or better, 
sodium-light optical system, figured by one of the nation’s 
finest opticians, and with only the finest Pyrex glass. Your 
choice of the world’s largest selection of oculars (eye- 
pieces) yes, even including the superb ORTHO-STARS — 
the selection being any three oculars in our stock (except 
our 20-mm. Erfle ORTHO-STAR), or any two eyepieces and 
the sensational Goodwin Resolving Power lens. 

The second-to-none, super-rigid TRECKERMOUNT can be de- 
fined as the pinnacle of mechanical perfection. 1/2’’ and 
134” solid-steel shafts supported by massive aluminum equa- 
torial head casting on thrust surfaces of Teflon, producing 
a velvet-smooth flowing movement. This, in itself, gives 
sheer viewing enjoyment. The age-old problem of a porta- 
ble telescope retaining its rigidity has been solved by mod- 
ern engineering here in our factory. Each and every part 
has the mark of perfection. The TRECKERMOUNT can be as- 





8” DE LUXE TRECKERSCOPE @ MADE IN U. S. A. 


TRECKERSCOPE 














* 


sembled in only a few minutes, 
performance. 

Our newly developed HYDRO-GLIDE focusing device is used 
on all models. It eliminates all of the heretofore binds and 
backlashes of conventional rack-and-pinion movements — 
the HYDRO-GLIDE and only the HYDRO-GLIDE floats on a 
cushioned Neoprene roller allowing microscope-like move- 
ment. Our TRECKER FINDER, like the HYDRO-GLIDE focusing 
device, is now incorporated with instruments being produced 
by many prominent telescope companies. There is no finer 
finderscope on the market, or one that produces such a 
wide, flat field with resolution equal to 50-mm. refracting 
instruments that are priced a great deal higher. 

The following accessories are furnished with the De Luxe 
models and may be obtained for the Standard: A_high- 
precision clock drive that allows effortless viewing, coupled 
with TRECKERSCOPE’s own manual flex-line slow-motion 
control, enabling you to move your instrument when no 
110-volt source is available. Fully rotatable tube system, 
sidereal time and declination setting circles (accurate to 
0.001’), removable casters (wheels) for ease in transporting 
your instrument from your storage space to your viewing 
location. 

Avoid later disappointments —- view with TRECKERSCOPES. 

COMPLETE TRECKERSCOPE PRICES 
$295 OS Lime 6”... $495.00 


ready for rock-steady 


eee 375.00 veces Gla.ue 

sf or «sis 675.00 3 See 875.00 

a... Re 995.00 Oe ABV" 00s 1150.00 

10” CASSEGRAIN ‘’SKY-GIANT”’................ $1695.00 
EXTENDED PAYMENT PLAN ON SCOPES AND MOUNTS 





ANOTHER FIRST! 


THE COAST 
INSTRUMENT 


. CAMERA 
MOUNT 


For many years there have been hun- 
dreds of requests for an adapter to 
fit any size tube to hold any particu- 
lar camera instead of a one-purpose 
astro-camera. Our answer to this prob- 
illustration 
constructed of 
a aluminum castings to insure maximum 

rigidity and to eliminate vibration. 
front support- 
ing shafts are 5/16” aluminum. All accessory hardware of brass. All 
surfaces, other than shafting, are handsome, chip-resistant black 
crackle. This camera mount will accept any size, weight, or length 
of camera. The camera mount may be adjusted in any of the three 
$35.00 f.0.b. Long Beach, 


lem is shown in the 
s above. The unit is 


The main shafts are /2‘’-diameter solid aluminum 


directions. 


an 


Calif. 





$199.50 


PROMPT 
DELIVERIES 


shafting, 
semirotatable tube saddle. 





60x, and 12.5-mm. eyepiece, giving 120x. 
accepts all 14%’ 0.D. standard oculars, many other focal lengths 
are available for purchase. 


NEW! 6” PATHFINDER TELESCOPE 


@ Our popular PATHFINDER mount, with 142“ solid-steel 
accurate latitude adjustment, detachable legs, and 


@ Durable aluminum tube finished in beautiful white enam- 


eloid. 


@ The same precision optical devices employed in our most ex- 


pensive models, such as the regular TRECKER mirror cell and spider. 


@ f/10 spherical primary mirror, exquisitely ground by our 


outstanding optical craftsmen from the finest selected Pyrex 
blanks and guaranteed to 
highest-quality mirrors and diagonals from Coast Instrument’s 
own optical shop are used in all TRECKERSCOPE products. 


Vg-wave sodium light. Only the 


@ Has quick, snap focusing, as well as the extremely accurate 


helical fine-focusing feature. 


© All-metal, helical focusing, 6x finderscope with crosshairs 


(three-way adjustment). 


®@ Oculars: 28-mm. achromatic Kellner, giving approximately 
As the HELIJUST 


Crated shipping weight, approximately 200 Ibs. 
TRECKER clock drives and setting circles may be added at 


any time, without modification. 





FREE CATALOG 


Big 68-page cat- : 
alog showing all : 
types of reflec- 
tor and refrac- : 
tor telescopes, : 
microscopes, and 
all telescope 
parts. Includes : 
‘‘What you 
should know } 
before buying 
any telescope.” ; 


HYDRO-GLIDE 







Coast 


Instrument’s own 
“2 (type formerly referred to as “‘rack and 

1) pinion’). WHISPER-SMOOTH control with 

J absolutely no high and low spots as : 
geared units have. 
able in any focusing mount. Utilizes an : 
entirely mew concept. 
absolute “smoothest,” or return for full 
refund. (Takes 114” 
$18.50 patent pending ; 


Precision 
Focusing Device 


“Hydro-Glide’’ 


Never before avail- 
Guaranteed the } 


eyepieces.) 





TRECKER-PATHFINDER EQUATORIAL MOUNT 


This mount will accommodate 4-inch to 
8-inch telescopes. 
when ordering. 
Standard 36-inch height—massive 12-inch solid-steel shafting, in a new- 
ly developed one-piece, precise 90° casting—assures positive alignment. 
Now you can purchase a beautifully constructed, highly rigid equatorial 
mount, COMPLETE, for your own telescope as economically as if you 
had built it yourself. Made entirely of metal, all of the moving equa- 
torial parts are polished to work with maximum ease. 
counterweight are all removable for easy storing. 
complete rotation of your tube. The polar axle is extended for ease in 
attaching a clock drive and/or setting circles. 


$74.50 complete 


Specify your tube size 


Legs, head, and 
The saddle allows 





FINEST 1/10TH WAVE OPTICS 

FROM COAST'S OWN OPTICAL SHOP! 
These new mirrors and refigured 
mirrors are fully aluminized, over- 





HELIJUST FOCUSING MOUNT 


Now at a new low price, but un- 
excelled in construction. Both push- 


coated, and guaranteed correct to pull for coarse adjustment, and 
1/10th wave. Parabolic mirrors helical movement for fine, precise 
guaranteed to Dawes’ limit. Our focusing. Beautifully finished in 

black crackle and satin chrome, 


prices on the new mirrors or the 
refigured mirrors include, at no 
extra cost, aluminized and over- 
coated diagonals. 

MIRRORS (Either f/6 or £/8): 6” — 
$62.50; 8'’-$95.00; 10’’-$195.00; 
122" — $282.50. 

REFIGURING: 6 —$37.50; 8” — 
$55.00; 10°-$80.00; 1242"-: | 
$125.00. : 








aay 


objective, helical 
mounts and 
used on 


$18.50 


7x, 50-mm. 
focusing, with 
crosshairs. Same as 
TRECKERSCOPES. 





Send for 
Instrument’s Pro- 
fessional MIRROR 
CLEANING KIT. 


with a total extension of main tube 
and drawtube of 6’, and engineered 
to fit all sizes of tubes without 
modification. Has single-vane-spider 
holding boss for those desiring this 
method of using diagonal. Guaran- 
teed far superior to any other low- 
riced focusing mount, or money 
ack. (Takes 114’ eyepieces.) $9.95 


Coast 


$2.35 ppd. 











4-VANE 
SPIDERS 


Specify exact 
minor axis when 


MIRROR 
CELLS 


Skeleton type 





ordering. 
OS saseee See 10" biiex PIF DS | 6” cccoce GUID 10” 2.05. SUAS 
BY .cccce SUOME 120" ... $2100 Se cawess $11.50 122” ... $16.95 











é Ri 
baba 


26.6 mm., 20 mm 


mm. 


6.6 
20-mm. Erfle 





ORTHO-STAR _ new, FINE HEX 
ORTHOSCOPIC —_PITCH-LAP 
OCULAR 
DUST SEALED | sor stot 99% 
ALL COATED : chance of turned 


: edge from polish- 

: ing operation and 

: eliminate zonal 
aberrations. 


3; 
8", $4; 10”, $5; 
22", $6 


Guaranteed to be 
the finest you ever 
used — or return 
for full refund! 

-, 16 mm., 10 mm., 
$19.50 each ppd. 
$29.50 each ppd. 


EXCLUSIVE 
DISTRIBUTOR 


All prices, unless otherwise indicated, are at our warehouse in Long Beach, California, from where shipping charges will be added, and are subject to change without notice. 
Nominal crating charge added for all telescopes and mounts. California residents: Add 4% sales tax to all prices. NOW APPOINTING DEALERSHIPS . . . INQUIRIES INVITED. 
TRECKERSCOPES ARE CUSTOM MADE IN AMERICA BY PROFESSIONAL OPTICIANS AND ENGINEERS. 


COAST INSTRUMENT, INC. 


“IN OPTICS SINCE 1933" 
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4811 Long Beach Blvd., Long Beach 5, Calif. 
Phone: GArfield 2-3411 or NEvada 6-7683 
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Have you an instrument housin 1g problem ? 


ASTRO-DOME AWAITS YOUR CALL 


Astro-Dome is equipped to build instrument shelters of 
all types, in a wide choice of materials. Our staff is tech- 
nically trained to solve any of your scientific housing 


problems. 


The two installations pictured here, for example, were 
designed for the United States Weather Bureau, and their 
counterparts are in operation in many different climates. 
The pibal dome at the right is fabricated entirely of steel, 
sheltering a small theodolite to track weather balloons. 
The housing below is of fiberglass, and its instrument 
measures the amount of ozone in the atmosphere. 


This same intelligent designing, technical know-how, 
and precision workmanship are evident in the many astro- 
nomical observatories Astro-Dome has erected for indi- 
vidual astronomers and for educational and technical 


institutions. May we serve you as well? 


Six of these 500-pound 
fiberglass shelters have 
been built by Astro- 
Dome for the Weather 
Bureau. The manually 
driven eight-foot dome 
has an up-and - over 
shutter system. A simt- 
lar dome would be 
ideal for an amateur's 
reflecting telescope or 
a short-focus refractor. 
Astro - Dome can also 
provide single- and 
double-transverse shut- 
ter systems. We offer 
a variable-drive dome, 
with slow and high 
speeds which are con- 
trolled by the telescope 
operator. A synchro- 
nously driven dome is 
also available, to turn 
automatically with the 
telescope as it follows 
an object across the sky. 





at ” 
One of our pibal domes in operation at an airport weather 
station. Five feet in diameter, the dome has an up-and- 
over shutter and is manually controlled. The fabricated 
steel parts are all galvanized. More than 300 of these 
domes are in use at weather stations throughout the world. 





Please write for detailed information and quotations. 


ASTRO-DOME, INCORP ORATED 1801 Brownlee Ave. N. E., Canton 5, Ohio 





PRINTED BY WELLESLEY PRESS, INC. 
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